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BBeaoeHue

HacToawm ctaHgapT pacnpocTpaHAeTCca Ha BOAOPOaHbIE reHepaTopbl HA OCHOBE nNepepadoTKM ToNmMBa 1
coepXXut TpeboBaHUA 1 pekoMeHaaLmmn, OTHOCSALLIMECH K BOAOPOAHbIM reHepaTopamMm Ha OCHOBE TEXHOJIOMNIN Ne-
pepaboTKn BOAOPOACOAEPXKALLUNX TOMUB C LIENLIO 00ecnevYeHuns:

- besonacHoCTu Ngen N UMYLLIECTBA,
- 9(PPEKTUBHOIO ynpaBneHus;

- y100CTBA TEXHMYECKOTO ODCNY>)KMBAHUA 1 SKCIyaTauuu.
Bbicokue akcnnyaTaumMOHHbIE XapaKTEPUCTUKK, BKIHOYAA MPOU3BOAUTENBHOCTb, HE ABNSAIOTCA NPUOPUTET-

HbIMU PAKTOPaMU MO CPABHEHUIO C YNOMSAHYTbLIMU BbILLE TPEOOBaAHUAMM.

A\
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HAULMWNOHAINbHbB W  CTAHAOAPT POCCUUMNCKON PEOAEPALUNMN

BOJOPOAHBLIE FTEHEPATOPblI HA OCHOBE TEXHOJOIMNA
[MNEPEPABOTKW TOIUJIMBA

YacTtpb 1

be3onacHOCTbL

Hydrogen generators using fuel processing technologies. Part 1. Safety

[laTta BBegeHuna 2011 — 07 — 01

1 O6bnacTb pacnpocTpaHeHus

CTaHaapT pacnpocTpaHAeTcd Ha aBTOHOMHbLIE BOAOPOAHLIE rEeHepaTopbl UMW reHEPaTOPHLIE CUCTEMbI C MPO-
N3BOAUTENBHOCTLIO BOgOpoaa meHee 400 MY npu 0 °C n 101,325 kl'la (panee — BogopoaHbIE TEHEPATOPSI),

npeobpasyoLwue nogaBaemMoe TONNMBO B BOAOPOACOAEPXaLUMIA ra3, cCOCTaB U COCTOSAHME KOTOPOro NPUroaHsb|

1181 YCTPONCTB, UCMOTb3YIOLMX BOAOPOA (HANPUMED, SHEPreTUMECKUX YCTAHOBOK HA TOMMUBHBLIX 9NEMEHTAX UMK
CUCTEM KOMNPECCUN, XPAHEHUS U TPAHCMIOPTUPOBAHNSA BOAOPOAA).

Hacroawmin ctaHaapT pacnpocTpaHSaeTCAa Ha BOAOPOAHbIE reHepaTopbl, UCMOMNb3YIOLWME OAWH U3 CIEQYIO-
LLINX BUAOB NOAABAEMOro TONNMBA UIMU UX KOMOUHAaUUIO:

- MPUPOAHBIN a3 U Apyrne METAHOCOAEPXKALLUUE rasbl, BblAeNeHHbIE N3 BO30OHOBNAEMON BMOMACChI UNK
MCTOYHUKOB MPUPOAHOI0 TONNIMBA, HANPUMEP ra3 n3 OPraHNYeCcKnX oTxXoao0B, OBoras, yronbHbIN ras;

- TONNUBO, NONYYEHHOE Npu nepepaboTke HedTU, HAaNPUMEP AN3ENBHOE TONMMUBO, DEH3UH, CKUXKEHHbIE
HedTAHbIE ra3bl, TAKME Kak NponaH 1 OyTa;

- CNNPTHI, 3PUPbLI, CIIOXHbIE 3DUPLI, anbaernabl, KETOHbI, CUHTETUYECKUE XUOKNE YTNEBOAOPOAbI U ApYrue
BOOpOAcCOAEPXKALLNE OPraHUYecKkue coeiINHEHNS, BblAENeHHbIE U3 BO30OHOBNAEMON BMOMACChI UM UCTOYHMU-
KOB MPUPOAHOro TONNMBA, HANPUMEP METAHON, 3TAHOM, AEMUTUIOBBLIN 3cnp , Buoan3ensHOEe TONNUBO;

- ra3oobpasHble CMecH, cogep aLuye BogopoaHbIN ra3, HanpuMep CUHTE3-ra3 n BbITOBOM ras.

HacToawmm ctaHaapT pacnpocTpaHAeTCAa Ha CTauMOHapHbIE BOAOPOAHbIE reHepaTopbl, NPeaHa3HaAYeHHbIE
519 KOMMEPYECKOTO, MPOMbILLUIIEHHOTO, NONYNPOMBILLIIEHHOTO U ObLITOBOrO MCNONL30BAHUSA B MOMELLEHUN U BHE
MOMELLEHUS.

Llenblo AOKYMEHTA ABNAETCSH PACKPbITUE BCEX CYLLECTBEHHbBIX PUCKOB, OMACHBIX CUTYaLIMI U CITYYaEB, UME-
IOLLIMX OTHOLLIEHUE K BOAOPOAHBIM reHepaTtopam, 3a UCKIMIYEHNEM PUCKOB, aCCOLIMNPYIOLLIMXCA C COBMECTUMOC-
ThIO C OKPY>KAIOLLIMMKN YCNOBUAMM (YCITOBUSAMU YCTAHOBKW), KOrAa OHWU UCMOJb3YIOTCA B COOTBETCTBUU C HA3HAYeE-
HUEM U NPy cOBNIOAEHUN YCITOBUIA, NPESYCMOTPEHHbBIX U3rOTOBUTENEM.

[MTpumMeyaHUe—IllepedeHb CyLLECTBEHHbLIX PUCKOB N OMACHbLIX CUTYyaUUid, paccMaTpuBaeMblX B HACTOSILLEM
cTaHAapTe, NPUBOAUTCSH B NMPUNOXEHUN A

HacToawum ctTaHaapT NPUMEHAETCA ANA OLUEHKU COOTBETCTBUA reHepaTopoB BoAopoaa TPpeOboBaHUAM Ha-
LUMOHANbHOU CUCTEMBI CTaHAapTU3aUnK, a Taieke [32], [33].

2 HopMmaTunBHbIE CCbLINIKA

B HacTodALwleM cTaHAapTe UCMONb30BaHbl HOPMAaTUBHbBLIE CChINKKU Ha CneayoLLIne ctTaHaapThbl:
[OCT P M3K 60079-0— 2007 B3pbiBoonacHble cpeabl. Yactb 0. ObopygosaHue. OoLue TpeboBaHuA
[OCT P MOK 60079-2—2009 B3pbiBOOnacHble cpeabl. HacTtb 2. ObopyaoBaHue ¢ 3alMTon Buaa 3arnorHe-

HUe nnu npoayeKka 000N04YKu Noa N30bITOYHbIM AABITIEHUEM KP»

NspaHue odpuumnanbHoe
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[OCT P M3K60079-10-1—2008 BapbiBoonacHble cpeabl. Mactb 10-1. Knaccudmkauma 3oH. BapbiBoonac-

Hbl€ ra3oBble cpeabl
[OCT PM3K60079-10-2—2010 BapbiBoonacHbie cpeabl. Hactb 10-2. Knaccudukauma 3oH. BapbiBoonac-

HblI€ MNMbII1EBbLIE CPEADI

[MTpumMeyaHne—Ilpn NONb30BAHMM HACTOSILLUMM CTaHAapTOM LienecoobpasHo NpoBepuTb AENCTBUE CCbINOY-
HbIX CTaHAapToOB B MHPOPMaLMOHHONW cucteMe obLlero nonb3oBaHUA — Ha oduumanbHoMm cailite PegepanbHOro
areHTCTBa No TEXHUYECKOMY PEryrinpoBaHUio U METPONOMMU B CETU MHTEPHET UNK NO eXerogHo n3gaBaeMoMy MHPopMa-
LIMOHHOMY YKasaTento «HaunoHarnbHble cTaHAapThl», KOTOPbLIA ONyOrNMKOBaH MO COCTOSAHMIO Ha 1 AHBaps TEKYLLEero roga,
N MO COOTBETCTBYIOLLMM EXEMECAYHO U3faBaeMblM MHPOPMALIMOHHBIM yKasaTensam, onybnnkoBaHHbIM B TEKYLLEM Troay.
Ecnu ccbinoYHbIA cTaHaapT 3aMeHeH (M3MeHeH), TO NMPW NMofb3oBaHUMU HACTOSLWMM CTaHAaPTOM creflyeT PyKOBOJCTBO-
BaTbCHA 3aMeHAWMM (M3MEHEHHBIM) CTaHAapToOM. Ecnu cchbioyHbIi cTaHAapT oTMeHeH ©e3 3aMeHbl, TO MONOXEeHME,
B KOTOPOM JlaHa CChIfika Ha Hero, MPUMEHSAETCS B YacTU, He 3aTparMBatoLLel STy CChISIKY.

3 TepMUHbLI U onpepneneHus

B HacToALwemM cTaHaapTe NPUMEHEHbI cneayowme TeEPMUHbI C COOTBETCTBYIOLLMMW ONpeaeneHUAMMU:
3.1 pexxum obeaHeHHOM roprovyen cmecu (air-rich condition): Pexum padboTbl, Npn KOTOPOM B CMECH
TOMMKUBA 1 BO3yXa coAepKaHue BO3ayxa npeBbILLAeT cogepXxaHue 3Toro KOMNOHEeHTa B CMECU CTEXUOMETPMU-

YECKOIo COCTaBa.

[MpunMedaHUNe— Pexnm obegHeHHOI roproveil CMecn NPUMEHNAETCS, Korga HeobXoa4MMO MOfHOE CropaHune
Tonnuea (Hanpumep, B NilaMeHHbIX ropenkax).

3.2 cuctema obegHeHHOU roproyen cmecu (air-rich system): Cucrema, ncnonb3yoLas o0eHEHHYIO
rOpoYy0 CMECH.

3.3 Temnepartypa okpyxaruweu cpeabl (ambient temperature): Temneparypa okpy>KatoLLen cpeabl YCT-
PONCTBA, ONioka obopyaoBaHUA NN YCTAHOBKMU.

3.4 camoBocnnameHeHue (auto-ignition): AiBneHune, npu KOTOPOM CMECH ra3oB, NapoB, Braru, Nbinm Unm
pacnbIMUTENbHbLIX PACTBOPOB BOCMNNamMeHAeTca 6e3 npuMeHeHNs BHELLHErO UCTOYHUKA BOCnnamMmeHeHus [28].

3.5 TeMmnepartypa camopocnnameHeHus (auto-ignition temperature): MnHumanbHaa temnepartypa, npu
KOTOPOU NPOUCXOAUT caMOBOCNNamMeHeHue [28].

3.6 aBTOTepMUYecKkuun pudopmuHr (auto-thermal reforming): KomonHnpoBaHHbIN NpoLECC YaCTUYHOTIO
OKUCINEHNA 1 NApPOBOro puPopMUHra.

3.7 cuctema ynpasneHus ropenkou (burner control system): Cucrema, otcnexxuaroLas npon3BoCTBEH-
HbI MPOLIECC TOMMUBHbLIX TOPENOK, coaepXaLlas nporpaMmmMmHbI ONOK N AETEKTOP NMIamMeHn, KOTOPbIN TaKXKe MOXET
BKJ1H0MaTb UCTOYHUK BOCNNAMEHEHUA N/Mnu BOCNnaMeHsoLWee NpucrnocooneHue.

3.8 wKadd (cabinet): KOHCTpyKUKA, coaep>KaLlada BOAOPOAHbIM reHepaTop, npeaHasHadyeHHaa N4 ero 3a-
LLUINTbI OT KNMMaATUYECKMX BO3JEUCTBUU M HEFTATUBHbLIX BO3AENCTBUU BHELLUHUX YCNOBUK, CITy4aNHOI0 KOHTaKTa C
noabMU U XXUBOTHLIMU, a TaKKe Ang odbecrne4vyeHnsa 0e30nacHOCTU NMIOAEN N XXUBOTHbIX U 3aLLUTbI OT CNy4YanHoro
KOHTaKTa C onacHbIMKU YacTaMuU UNn MmatepuanamMmm KOHCTPYKLUW BOAOPOAHbLIX rEHEPATOPOB U X apMaTypbl.

3.9 KaTanuTuyeckoe yactuyHoe okucneHue (catalytic partial oxidation): Sk3oTepmmuyeckasa peakumns
KOHBEPCUU YrneBoA0POAHbIX COeAUHEHNIW C HEDONLLLMM CoAEePKaHUEM BO3yXa B BOAOpoAcoAeXxaLlne Npoayk-
Tbl NO4 BO3AEUCTBUEM KaTanusartopa.

3.10 roprounun ras, Xuakoctb unu nap (combustible gas, liquid or vapour): a3, >XWAKOCTb UMK nap,
KOTOPbIE B CMECU C BO3AYXOM UM KNCIOPOA0M CMOCODHbLI BOCMNMAMEHATLCA N0 BO3AENCTBMEM UCTOYHUKA BOC-
nnameHeHus.

3.11 kommepuyeckun (commercial): TepMUH, NPUMEHAEMbIA B OTHOLLEHWUU BOAOPOAHbLIX rEHEPATOPOB, JKC-
nayaTupyemMbix ManoksanuuumnpoBaHHbIMK cneuuanuctaMmm Ha HENPOU3BOACTBEHHbBIX KOMMEPYECKUX NNOLLIA-
OAX, TAKUX KaK MarasmHbl, FOCTUHHULUbI, OPUCHbBbIE 34aHNA, 0bpa3oBaTerbHbIE YUYPEXXAEHUS U 3anpaBOYHbIE€ CTaH-
L1 u ap.

3.12 pacnonoxeHue B HeA4OCTYNHOM MecTe (concealed location): MecTopacnono>keHne, Hea40CTYMNHOE
0e3 paspyLueHNA YaCcTeEN KOHCTPYKLUWK 30aHUA N 00NULIOBKN.

[] punMe4y4YaHWNWe— ObnacTu BbiLLe, HUXE UMK No3aan NEerkoCckbeMHbBIX NaHenen Unu ,D,Bepeﬁ HE CHUTAKOTCH
HELOCTYIHBIMMW.

3.13 oueHKa cooTBeTCcTBMA (conformity assessment): BbinonHeHUe AEUCTBUU, HANPaBNEHHbIX HA OMNpe-
JEeneHne COOTBETCTBUA NPOAYKLIMK, npouecca, CUCTEMbI, WL UK opraHa 3akoHoaaTenbHbIM U HOPMATUBHbIM

TeEXHUYCCKUM Tp@ﬁOBaHMﬂM.

[TpumedyaHNe—IllpegMeT OLUEHKN COOTBETCTBUA BKIOYAET B cedA BUAbLI AeATENBHOCTU, YKa3daHHble B [31],
Takne Kak UCNbITaHWA, MHCNEKUNA U cepTUUKaLNA, a TakKe akkpeauTauna opraHoB no oueHKe COOTBETCTBUA.
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3.14 kpuTnyeckun otkas (critical failure mode): Otkas nporpamMmmMHOro Uy annaparHoro 6roka, CroCoOHbIN
MPUBECTU K HEAOMYCTUMOMY PUCKY UK yLLEPOY.

3.15 makcumanbHO gonycTtumoe aasneHune (maximum allowable pressure): MakcumanbHoe AaBNEHUE,
Ha KOTOpOe CNpoeKTUpoBaHO 000PYyaA0OBaHUE.

3.16 pacyeTHasa Temnepartypa (design temperature): 3Ha4yeHuUe TemnepaTtypbl, IPUMEHAEMOE NPU NPOEK-
TUPOBAHUN 0DOPYAOBAHUSA, HAXOASLLErOCH Mo AaBMEHNEM.

3.17 npouecc ropeHms (direct ignition): INpouecc ropeHnsa roproyer cMecu HenocpeaACTBEHHO B OCHOBHOM
ropenke 6e3 ncnonb3oBaHMA UCTOYHUKA BOCMITAMEHEHUS.

3.18 npegenbl B3pbiBaeMocTH (explosion limits): MakcumanbHaga n MMHMManbHaa KOHUEHTpaLKn4 rasa,
napa, Braru, pacrnblMTena Unu nbinv B BO3ayxe Unu kucnopoae Ansd BOSHWKHOBEHUA AETOHAL WM.

[TpumMmedyaHUd

1 INpeaensl 3aBUCAT OT pasMepa U reOMETPUU KaMepbl CropaHua, YCNoBUW, OKpyXarolleW cpefbl, KOHUEeHTpa-
UMW TOMMKUBA, a TakKe cpeaCcTB BOCMNaMeHEHUS.

2 TepMUHbl «nNpefen B3pbIBAEMOCTU» U «Mpeaen BocniaMeHeHNa» OObIMHO UCMONMb3YKTCA KaK SKBUBAIEHTHI.
EAVWHCTBEHHBIM BELLECTBOM, ANA KOTOPOro npepen B3pbiBAEMOCTU CYLLECTBEHHO OTNMYaeTCa OT npejena BocniamMe-
HeHUA, ABNAeTCcA Bogopoa [28].

3.19 B3pbiBOONacHasa cpena (explosive atmosphere): XMMU4YeCku akTMBHaa CMECb roprovnx BELLECTB B
dopmMe rasa, napa, srnarv Unum nNbINnM ¢ BO3AyxXOM Npu aTMOCMEPHLIX YCNOBUAX, HAX0AALLAACA B TAKUX YCNOBUAX,

NPU KOTOPbIX MOXXET NMPON3OUTU B3PLIB [35].
3.20 B3pbiBOONacHada rasoBas cpena (explosive gas atmosphere): XuMmnyeckm aktTuBHasd CMECb roplo-

YMX rasoB UMK NAPOB C BO3AYXOM NPU aTMOCPEPHLIX YCNOBUAX, HAX0AALLAACH B TAKUX YCIOBUAX, NPU KOTOPLIX
MOXKET NPOU30NTU B3PbIB.

[TpMuMedyaHUNe—HecMOTpA Ha TO YTO CMECb, KOHLEHTpaUWUA KOTOPOW NMpeBbILLaeT BEPXHUU Npefen B3pbiBa-
€MOCTHU, He ABnAeTCcA B3pbIBOONACHOW rasoBOW cpeaoWn, oHa npu onpepeneHHbIX YCNoBUAX BMNOSTHE MOXET CTaTbh Tako-
BOW. B 3TON CBA3W, B pAAe criyvyaeB ANda Luenen Knaccupukaunm cpell peKoMeHayeTcs CHUTaTh Takyto CMeCb B3pbiBOOMNAC-
HOW rasoBoun cpepon [35].

3.21 y3nbl 3aBoackoun komnnekrauum (factory matched unit): KOMnoHeHTbI cUCTEMbI 3aBOACKOIO NPOU3-
BOACTBA, NpeaHa3Ha4YeHHbIE AN 3KennyaTtauumn B coope, ynakoBaHHbIE NS XPaHEHUA U TPAHCNOPTUPOBAaHUS,

cobupaemble Ha MecTe COOPKU 1 3KCrnyaTauun.
3.22 Xungkoctb Puwiepa-Tponuwa (Fischer-Tropsch liquids): CUHTETUYECKUE XNAKKUE YTNEBOAOPOAbI, MO-

NTy4Y€HHbIE METOAOM, OCHOBAHHbLIM HA CUHTE3€E DuLlepa-TponLua.

[Ipumepbi

a3 — xudkocmsb (Gas-to-liquids, GTL), MemaHonn — 6eH3uH (methanol-to-gasoline, MTO), MemaHO1 — OJ1€-
cbuH — 6eH3uH u ducmunnamsbi (methanol-to-olefins-to-gasoline and distillates, MOGD), oumemunoebit achup

(dimethyl ether, DME) u m. 0.

3.23 aeteKTop nnameHwu (flame detector): YcTpoucTBO, curHanmsunpytroLlee o Hanudme mnm oTCyTCTBUN
nnameHu.

[MpnuMeyaHWe— [eTekTop NnNamMeHW BKIHOYaET B cebs  JaTdyMK MNaMeHu, MOXET TaKKe BKIHYaTb
yCUNUTENb WU pene ANs  nepefadn CcuUrHana, BCTPauMBaeMble B KOpMyc JeTekropa WNW YycTaHaBNUBaeMble B
nporpaMMHbIA BNoK.

3.24 paT4yuk nnameHum (flame sensor): 'lepBnyHOE YCTPOUCTBO AETEKTOPA NNaMeHn, PUKCUPYIOLLIEE HaNW-
Yme nnameHu.

[Ipumepbir
Onmuyeckue Qamyuku, nnamMeHHble aneKmpoob! (NaMeHHbIe CMepKHU).

3.25 Bpema 6n1OKMpOBKU npu npekpaweHumn ropeHua (flame failure lock—out time): lNepnoa BpemeHu
MEXXay CUrHanoM, ykasbisatoLLiMm Ha OTCYTCTBUE NNamMeHU B ropenke, u OrioKWpPoBKON CUCTEM reHepartopa.

3.26 npeaen socnnameHeHusa (flammability limit): HuxHaa (HUXxHMKU npegen BocnnameHeHnd) U BEPXHAS
(BEPXHUN Npeaen BocnnamMmeHeHuna) rpaHnubl KOHLIEHTPaUWKM NapoB TONNMBA UK ra3a B BO3AyXe, NPU KOTOPOW
BO3HUKAET BOCMNIAMEHEHUE rOPOYEN CMECH.

[TpumMmedyaHund
1 [Npepensl BOCNnaMeHeHUA 3aBUCAT OT XMMUYECKUX CBOUCTB, TeMNepaTyphl, AaBNeHUsA, TOPHYUX CMECEN U 3HEP-
’Mn BOCNNaMeHeHUus.

2 Npepensl BocnnaMeHeHUA 0ObIYHO BbIpaXakTcA B BUAE NMPOLEHTOB (0OBLEMHON A0ONEBON KOHUEHTpauun) [28].
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3.27 npockKoK nnameHwu (flashback): CmewleHne dpoHTa nnameHun BO BHYTPEHHIOK NOMOCTb FOPENKH,
BbI3BAHHOE CHMXXEHUEM CKOPOCTU Noga4u ra3aoBo3gyLLUHON CMECU HUXKE CKOPOCTU pacnpoCTpaHeHUd NnamMeHN.

3.28 pama (frame): COopHasa KOHCTPYKLUMA CBAPHOro N1 APyroro Tmna, Ha KOTOPOU YCTAHOBIEH LWKad
BOAOPOAHOro reHeparopa, ero ooopyaoBaHne n KOMMNOHEHTLI, 00ecne4vuBatoLLiag dukcaLmo MecTononoXXKeHUsA
obopyaoBaHUA, YCTOMYUBOCTb U HAAEXXHOCTb YCTAHOBKM.

3.29 cuctema nepepadboTku tonnuea (fuel processing system): Cucrema KaTtanutTuy4eckux nnm XuMmn4ec-
KX peakTopoB, NpeodpasyoLunx nogaBaemMmoe TOMMANBO B ra3oBYO CMECb, HACbILLEHHYIO BOAOPOAOM C 3aaH-
HbIM COCTAaBOM U NapamMeTpamMu.

3.30 pexxum 6oratou roprovyeun cmecu (fuel-rich condition): Cmech Tonnuea 1 Bo3ayxa, B KOTOPOW COAEP-
YXaHWe TONnuBa NPeBbLILLAET CTEXMOMETPUYECKYIO KOHLIEHTPAaLUIO CMECH.

pUMMeyYyaHNe— Pexum boratoh roptodeit CMecu NPUMEHSAETCS B TEX Cny4vasx, korga Heobxogumo MnorHoe
OKUCINEHNE KACINOPOAOM Bo3ayxa (Hanpumep, B KaTanuTUYECKOM YaCTUYHOM OKWUCITEHUWN, CENEKTUBHOM OKUCMNEHWUU UMK
aBTOTepMalnbHbIX peakTopax).

3.31 cuctema 6orartou roproyen cmecu (fuel-rich system): Cucrema, onepupytoLada c boratom roproven
CMECbLIO.

3.32 yuwepo (harm): TpaBma unu ywepOd 300pOBbLIO, @ TAKXKe yLepd MMYLLECTBY UMM OKPy>XaloLLEW
cpepe [33].

3.33 onacHocTb (hazard): NoTeHumnanbHbIN NCTOYHUK yLLEPDA.

[TpuMeyaHNe—TepMUH «ONACHOCTb» MOXET ObITb OrpaHUYeH onpeaeneHnemM ansa o6o3Hav4eHNAa NCTOYHUKaA
WK NpUpPoAbLl BO3MOXHOIo ywepdba (Hanpumep, onacHOCTb MOPaXEeHUSA 3MEKTPUYECKMM TOKOM, OMAcCHOCTb paspylue-
HWUA, ONAacHOCTb NMope3a, ONacHOCTb OTpaBlieHUA TOKCUYHBLIMU BelllecTBaMUu, ONacHOCTb BO3ropaHua, OnacHOCTL 3aTonN-
neHuna) [33].

3.34 onacHad 30Ha (hazardous area): 30Ha, B KOTOPOW MPUCYTCTBYET NN MOXET MPUCYTCTBOBATL B3PbIBO-
ornacHasd rasoBasi cpega B KONnu4yecTtBax, TPeOyoLWLMX NPUHATUA cneymanbHbIX MEP NPEA0CTOPOXHOCTU U NMPUME-
HEHUA crieymnanbHOro odbopyaoBaHus [35].

3.35 onacHoe ycnoBue (hazardous situation): O06cToaTenbLCTBO, NPU KOTOPOM NIOAU, UMYLLECTBO U OKPY-
XawLaa cpesa nogBep)KeHbl 04HOM Unun bonee onacHoctu [33].

3.36 nepuog BocnnameHeHud (ignition activation period): ['lepuoa BpeMeHU, B TEYEHUE KOTOPOIo NPOUC-
XOAWUT BOCMNNaMEHEHUE, T. €. MEXAY NPUBEAEHUEM B AENCTBUE OCHOBHOIO ra3oBoOro KnanaHa u npekpaLleHnem
MCMONb30OBaHNA CPeaCTB BOCNNaMEeHEHUS.

3.37 aBapus (incident): CobbiTe Unu ueno4vka coobITUK, KOTOPbIE MOTYT NPUBECTU K yLLIEPOY.

3.38 npombiwneHHbIn (industrial): TepMuH, OTHOCALLMNCA K UCMONb30BAHUIO BOAOPOAHbIX TEHEPATOPOB
KBanMOULUMPOBaAHHbLIM OMbITHLIM MNEPCOHANOM B MPOU3BOACTBEHHOU Cpeae UK Ha NPOMbILLUIIEHHOM NPEANPUATUN,
HanpuMep Ha XMMUYEeCKOM 3aBOE U B LLIAXTE.

3.39 TONNMUBO, NogaBaemoe B reHepatop (input fuel): Xumnyeckoe BeLlecTBo, nogaBaemMoe B BOAOPO-
HbIV TEHepaTop B KAYECTBE peareHTa Uimn SHepProHocuTeny, 00bLIYHO COCTOALLIEE N3 YrNEBOAOPOAOB (MPUPOAHbLIV
ras u ap.), CnMPTOB UNKU APYTUX OpraHn4ecknx COeAMHEHUN.

3.40 ICTOYHUK BOCNNNaMeHeHUA nynbcupyrowero gencteusa (intermittent pilot): IctounHmnk Bocnname-
HUA, KOTOPbIN aBTOMaTUYECKN BO3HMUKAET B Ha4Yane padboTbl OCHOBHOW rOPENKN, OCTAeTCA NOpPALLMM B TEYEHUNE
KaXkaoro paboyero nepuoaa n aBToMaruyeckn 3aTtyxaeTt npu 3asepLueHnm paboyero LnKna OCHOBHOW rOPEnKN.

3.41 UICTOYHUK BOCNNAamMeHeHUua npepbiBHOro aencteumsa (interrupted pilot): McTouHUK BOCnnameHeHus,
KOTOPbIN aBTOMAaTUYE€CKN BO3HUKAET A0 nNoga4vu Tonnmea K OCHOBHOW rOpenke n asToMaTu4eCKkU 3aTyxaeT nocne
YCTAHOBINEHWUSA OCHOBHOIO NMaMeEHM.

3.42 nonynpombiwneHHbiu (light industrial): TepMuH, oTHOCALLIMNCA K NCNOSIb30BaHUIO BOAOPOAHOIO re-
HepaTopa nepcoHanom, UMeLLUUM HenpodeccuoHanbHble HaBbIKU U KBAaNUMUKALIUIO, ONbIT B CMEXHbIX OTPAacC-
NAX A€ATENBbHOCTU C OrpaHUYEHHbIMU CpeACTBaMU KOHTPONA, HanpumMep Ha NPOMBbILLUMEHHbIX NPEANPUATUAX MO
NPOU3BOACTBY KOMMbIOTEPOB U NEKTPOHUKM.

3.43 rasbl npegenbHbIX KOHUeHTpauum (limit gases): a3bl ANA TECTOB U UCMbLITAHUN, UMEIOLLIME MPe-
[EerbHYI0 KOHUEHTpaLUnio BOCNnaMmeHus, npeaHasHavyeHHble AN NpoBEPKU paboTbl CNPOEKTUPOBAHOIO 000pya0-
BaHUA.

3.44 onokuposka (lock-out): BesonacHoe BbIKNIOYEHUE, MPU KOTOPOM CUCTEMA NEPEXOAUT B SHEPrOHE3a-
BUCUMOE NN S3HEPro3aBUCUMOE COCTOSAHUE DITOKMPOBAaHUA.

3.45 HUXxHUKN npegen B3pbiBaemocTu [HINB] (lower explosive limit, LEL): KoHueHTpauua B3pbiIBOONACHO-
rorasa unu napa B BO3ayxe, HUXKE KOTOPOW rasoBas cpeaa ABNAETCA HEB3PLIBOOMACHOMN.
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3.46 nepuoa ycTaHOBIeHUA OCHOBHOro nnameHu (main flame establishing period): BpemeHHOW nepuoa
MeXQy MOMEHTOM NPUBEAEHNA B AENCTBUE CPEACTB BOCNNaMEHEHNUA OCHOBHOIO MrnamMeHu ropernkn u CUrHanom,
yKa3bIBalOLLUWM HA YCTOUYUBYIO €€ padoTy.

3.47 BeHTUNAUMA (ventilation): Bo3gyxoobmeH, ocyLecTBNAeMbli C NOMOLLBIO YCTPOMUCTB, KOTOPbLIE €ro
OCYLLECTBNAIOT, HANpUMep BEHTUNATOPOB, U NpeAHa3Ha4YEeHHbIN AN Nogavn CBEXKEro B03ayxa B 30HY BEHTU-
NALNMN.

3.48 besonacHada 3oHa (non-hazardous area): 30Ha, B KOTOPOW KOJIMYECTBO B3PbIBOOMACHOWU Cpeabl HE
TpebyeT NPpUMEHEHUS cneyuanbHbIX MEP NPEeAOCTOPOXKHOCTU, YCTAHOBKU U UCNONb30BAHUA COOTBETCTBYIOLLENO
obopyagoBaHUA

3.49 3HeproHesaBucuman onokupoBka (non-volatile lock-out): bezonacHoe BbIKITIOYEHNE CUCTEMbI, MOC-
e OCYyLLECTBNEHNA KOTOPOro NOBTOPHbLIN 3aNyCK €€ BO3MOXEH TONbKO BPYYHYIO, D€3 NPpUMEHEHNA KaKnx-nmdo
OPYrMX CPeacCTB.

3.50 HopmanbHbIN pexum padoTbl (normal operation): CtaHgapTHaa cutyauus, npm KOTopon odopyaoBa-
HWue paboTaeT c pacyeTHbIMU NapamMeTpamMmm

[TpumMmedyaHund

1 HeaHa4ynTenbHbIE BEIOPOCHI FOPHOYEro MaTepuana MoryT ObiTb YaCcTbH HOPMarbHOMO pexmuma padoThl, eCnn 3TO
He BNUAET Ha 06e30NacHOCTb pPaboThl YCTAaHOBKW.

2 HencnpaBHOCTU (TakKne, Kak NOJIOMKN HaCOCHbLIX KranaHoB, dprnaHueBbIX NPOKNagoK U pasnuBbl, OTHOCALLINE-
CA K aBapUWHbIM CUTyauUWaM), KOTopble TPeOYT CPOYHOrMO PEMOHTA U ONOKUPOBKU, HE OTHOCATCA K HOPMallbHOMY
peEXUMY paboTbl, HO N HE CYUTAKTCA KaTacTPOPUHECKUMMN.

3 HopMmanbHbIW pexuM paboThl BKNKOYAET Npouecc 3anycka U OCTaHOBKM.

3.51 pexxum paboTbl (Operating mode): 3agaHHoe ycnoBue (COCTOAHNE) PYHKLIMOHUPOBAHUA CUCTEMDI.

3.52 ykomnnekroBaHHbIU 61n0OK (packaged unit): Nnatdopma unu wikad, coaep>kaLiui KOMMNOHEHTbI CUC-
TeMbIl, COOpaHHbIE HA NPEeANPUATUN-U3TOTOBUTENE N NPEeAHA3HAYEHHbIE AN COBMECTHOWU pabOTHI.

3.53 paspewMTenbHbIN PEeXUM (permissive): Ycnosue B NocneaoBaTenbHOCTU NOrNMYeCKuX onepaumn,
KOTOPOE A0IMKHO ObITb YAOBNETBOPEHO Nepe TEM, KaK NocrneaoBaTenbHOCTb NEPEUAET B CNeayoLLyto doasy.

3.94 NICTOYHUK BocnnameHeHusd (pilot): ICTOYHUK nhaMeHn MeHbLLEro pasmMepa no CpaBHEHUIO C OCHOB-
HbIM NNaMeHEM, UCMONb3yEMbIN ANd BOcnaMmeHEHUA OCHOBHOW FrOPENKN UM TOPENOK.

3.55 yCTPOUCTBO KOHTPOMNA OTKIMOHEHUA AaBNeHUA B TeNNOOOMeHHUuKe (pressure gradient monitor):
[MpegoxpaHnTenbHOE YCTPOUCTBO, YCTAHOBNEHHOE HEPOCPEACTBEHHO B TEMNMOOOMEHHMKE ANA KOHTPOMNA NPOTEKAa-
HUA TEMNMOOOMEHHbIX MOTOKOB W U3ONUPYIoLLEee TENNOOOMEHHNK B MOMEHT, KOraa nepenaj g4aBrneHus Mexay
NOTOKaMU CTAHOBUTCA MEHbLLE MUHUMAaNbLHOIO 3a4aHHOro NOPOroBOro 3Ha4YEHUS.

[TpnuMedyaHWNe— YCTPOUCTBO KOHTPONA OTKNOHEHUA JaBneHUAa MOXET UCMoNb3oBaTbCcAa ANA 3alUUTh
KayecTBa BOAbI, MPUrOAHOW ANA OLITOBLIX HyXA, OT 3arpAsHANLWKMX NpUMecen, HanpuMep TOKCUYHBLIX OXnaKdatoLnx
XUOKOCTEN.

3.56 nepuog npoayBku (purge time): ['lepnoa, B TE4EHUE KOTOPOro BBOAUTCA BO3AyX ANA yaaneHus oc-
TaBLUMXCA TONNMUBOBO3AYLUHbLIX CMECEN UNMKU NPOAYKTOB CropaHuda B 30HaxX cropaHuda U AbIMOBbIX KaHanax.

3.57 nupodopHbIN maTepuan (pyrophoric material): MaTepuan, cnocoOHbIN caMOBOCMNAMEHATLCA NPU
KOHTaKTE C BO3AYyXOM [22].

3.58 BpemMsa ONTOKMPOBKU NPU NpoaBrieHUU oTkasa (reaction failure lock-out time): BpemeHHON nepuoa
MeX1y MOMEHTOM ODHAapYXeHNa oTKa3a u aBTOMaTUYECKUM BbIKINIOYEHUEM NOJa4u TOMMUBA B PeXXKnme obegHeH-
HOW ropro4en CMECHU UM aBTOMaTUYECKUM OTKINMIOYEHNEM MOA4Aa4YN BCEX PeareHTOB B PEXUME DOraTomn roproven
CMECHU B npouecce DNTOKUPOBKN.

3.59 npoaonNXUTenbHOCTb BO3AeUCTBUA OTKA3a (reaction initiation failure time): BpemeHHOW nepuoa,
B TEYEHME KOTOPOTo OTKA3 Obin 0OHAPYKEH U OCYLLIECTBNIEHO aBTOMATUYECKOE BbIKIMIOYEHNE Noga4u TONNMBA B
peXxmme 00eIHEHHOWN ropoYen CMECU NN aBTOMAaTUYECKOE OTKINIOYEHNE NoJaYvn BCEX peareHToB B pexxume bora-
TOW roOprovYen CMEeCK

3.60 Bpema noBTOpeHUa uukna (recycle time): BpemeHHON nepuog Mexay curHanamm OTKNIOYEHUS
nogadu Tonnmea rnocne npekpaLleHna ropeHMa nnaMmeHn 1 Ha4anom HOBOU NPoLIeAYpPLI 3anycka reHeparopa.

3.61 noBTOpPHLIN LUMKI (recycling): Npouecc, ¢ NOMOLLBIO KOTOPOro, BCrnea 3a Heyaa4dHbiM 3anyCKOM BO-
JOPOAHOro reHeparopa, OCyLLECTBNAETCA NOBTOPHAA NMONbITKAa 3anycka.

3.62 HopmanbHble ycnoBua (reference conditions): YcnoBua namepenna oobema rasa, npuBeeHHble K
Temnepatype 15 °C n abcontotHomy agasneHuto 101,325 kl1a.

3.63 HoOpmanbHble rasbl (reference gases): MicnbiTatenbHblie ra3bl AN NPOBEPKU 000Ppya0BaAHNSA B HOP-
MarbHbIX YCITOBUAX.
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3.64 NnOBTOPHOE BOCNNamMmeHeHue (reignition): [pouecc, ¢ NOMOLLLIO KOTOPOro, BCcnea 3a nNocTynneHnem
curHana o 3aryxaHum nnameHu, ycTpomucTBO BOCNNaMeHEHUA MOBTOPHO NPUBOAUTCA B AeUCTBUE Oe3 npepblBaAHUS
nogayn TONMMBHOIO NOTOKA.

3.65 obITOBOM (residential): TepmMuH, OTHOCALLIMNCS K NCMONb30BAHUIO BOAOPOAHbLIX rEHEPATOPOB HE KBASIU-
dnuMpoBaHHbIMUK cnelmnanmMctamim B YaCTHbIX XKUNbIX MOMELLEHUAX.

3.66 BpemM4A OTKNUKa cuctembl (response time): BpemeHHON nepuoa, HeoObxoAUMbIW ANA nepexona BoA0-
POAHOI0 reHepartopa u3 04HOro 3agaHHoOro pexuma B ApPyrou.

3.67 puck (risk): CoyetaHne BepoOATHOCTU yLLepba u ypOBHA €ro cepbesHoctn [33].

3.68 aHanu3 pucka (risk analysis): Cucrematnyeckoe ncnonb3oBaHne UMEoLLIEUCA MHGpopMaLMK Ansd On-
peaeneHnda onacHOCTEN U CTENEHN pUCKa Cepbe3HOCTU [33].

3.69 oueHKa pucka (risk assessment): ['lpouecc, COCTOALLMU N3 aHanNn3a pucka un onpeaeneHna CTENEHN
PUCKA CepPbE3HOCTU [33].

3.70 onpepeneHue cteneHu pucka (risk evaluation): Npouegypa, ocCHoBaHHaA Ha aHanNM3e pucka ¢ ue-
NbO onNpeaeneHnsa ero 4onNyCTUMMOCTU, CEPLEZHOCTU [33].

3.71 3amumTa (safeguarding): Habop AeNCTBUN CUCTEMBI YNPABMNEHUA, OCHOBAHHbIW HA COONIOAEHUN TEXHO-
NIOrM4YEeCcKoro npowuecca u HaLeneHHbIn Ha NpeaoTBpaLLEHNE TEXHONOMMYECKOro pexxmmMa, KOTOPbIN MOXKET ObITb
OnacHbIM ANdA nepcoHana, NnPeanpuaTtna, NPoAayKUunUn Unn oKpyxatoLlen cpeabl.

3.72 aHanu3 6e3onacHoOCTU U HapgeXXHocTm (safety and reliability analysis): JokymeHTanbHO OPOPMNEH-
HbIA U CUCTEMATU3NPOBAHHbLIN HADOP AEUCTBUI, HALENEHHbIM HA OOHAPY>XXeHUE U OLUEHKY NMOTEHLUMarbHOW HEUCTT-
PaABHOCTU NpoayKunu/npouecca n pe3ynsraroB BO3AENCTBUA 3TOM HEUCNPABHOCTHU, OnpeaeneHmne mep, Heobxoau-
MbIX AN49 NMKBUAaUUU UK COKpaLLleHUA pucKka HaHeCceHusa yulepba, BO3HUKAIOLEro B CBA3N C NOTEHLUMAIIbHOW
HENCNPAaBHOCTLIO.

3.73 be3sonacHoe oTknrwvyeHue (safety shutdown): lNpouecc, cneayowmm HesameanUTerNbHO 3a CUTHA-
JI0M 3aLLUUTHOroO YCTPOUCTBA UK 00HAPY>KeHNEM OLLMOKN B CUCTEME YNPAaBIiEHUSA, KOTOPbIN BbIBOAUT CUCTEMY U3
paboyero pexkuma, 3akpbiBaeT 3arnopHble ra3oBble KnanaHbl U OTKIIOYAET YCTPOUCTBO BOCNNaAMEHEHUS.

3.74 aBTOHOMHBbIM OnOK (self contained unit): LlenocTHbIN 1 HE3aBUCUMbIN DIOK.

3.7/5 cywecTBeHHOCTDb (severity): KauectBeHHOE U3SMEHEHNE cuTyaLun, KOTOPoe MOXKET CBUAETENBLCTBO-
BaTb O BO3HMKHOBEHWUW OMACHOCTM.

3.7/6 ucxoaHoe nonoxeHwue (start position): NonoxxeHue, ykasbiBaloLLlee Ha TO, YTO CUCTEMA HE HAXOAUT-
CA B pexkume ONOKNPOBKK, ELLE HE NOMy4vKnnia CUrHan 3anycka nu He MOXKET NePENTU B LMKIT 3anyckKa.

3.77 naposou pucdopmuHr (steam reforming): Konsepcua yrnesogopoaa ¢ BOAOW AN NPOu3BOACTBA
BOZ0poAa C nogaven aHepruun, oobI4HO C UCNONMb30BaAHNEM KaTanusaTopa.

3.78 ucnbitatenbHble ra3bl (test gases): ['a3bl, npeagHasHa4YeHHbIE AN NPOBEPKU padounx xapakTepuc-
TUK 000PYA0BaAHUA, UCNONb3YIOLLENO roproyme rasbi.

3.79 ponyctumbin puck (tolerble risk): Puck, KotTopbin cyutaeTca 40nyCTUMbIM NPU AAHHbLIX OOCTOATENb-
CTBaxXx Ha OCHOBE TEKyLUMX OLUEeHOK 6e3onacHocTu [33].

3.80 nepexopn (transition): Npouecc, npu KOTOPOM BOAOPOAHBLIN reHepaTop MEHAET 0AUH pabo4nin PEXKUM
Ha Apyrou.

3.81 Bbicwiun npegen B3pbiBaemoctu [BI1B] (upper explosive limit, UEL): KoHueHTpaunsa roptoyero rasa
UNn napa B BO3ayxe, NPeBbILLAoLLIAA KOHLEHTpAaLUMIO, NPU KOTOPOW ra3oBad cpeja ABNAeTCcqa B3PbIBOONACHOMN.

3.82 3HeproszaBucuman onokuponka (volatile lock-out): BesonacHoe BbiKMOYEHNE CUCTEMBbI, MPU KOTO-
DOM BO3MOXKEH €€ MOBTOPHbLIN 3anyCK BPY4YHYIO UMK NyTEM NPUMEHEHNA AONONMHUTENBHbIX CPEACTB ANA NOCNeay-
OLLIEero BOCTAHOBIEHUSA paboThbl reHepartopa.

3.83 cuctema BogonoaArotoBkKkU (water treatment system): Cucrema, npeaHasHavyeHHada 4NA NOAroTOBKY
1M OYUCTKN OOOPOTHON U BHOBb A00aBNSEMON BOAbl, UCMNOMNMb3yeMON B paboTe BOAOPOAHOro reHeparopa.

4 be3onacHoOCTb. TpeboBaHUA U 3aWUTHbLIE MepPbLI

4.1 AHanu3 0e30nNacHOCTU U HAOEXHOCTH

N3roToBUTENDL AOIMKEH MNPOAEMOHCTPUPOBATbL, YTO aHann3 0e30nacHOCTU U HaaEeXXHOCTU Obin nNpoBeaeH
B COOTBETCTBUU C HOpMamMu [52], [61] nnmn aHanorMyHbIMM HOPMATUBHLIMU AOKYMEHTAMM.

N3roTtoBUTENL AOJDKEH rapaHTUPOBAaThb, UTO

- BC€ BO3MOXXHbI€ ONACHOCTU U OnacHbIE YCNOBUA, CBA3aHHbIE C BOAOPOAHbLIMU rEHeEpaTopamMm B TEYEHUE
BCEro cpokKa uxakcnnyaraumu, Oblnn yCTAHOBIEHDI;

- PUCK KaXX10W N3 3TUX ONAaCHOCTEN ObINn OUeHEH B COOTBETCTBMU C HAUUOHANbHbIMU UIMU MEXKAYHAPOAHbIMU

HopMamu [23], [63], [66];
0
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- PUCKN B NPOLIECCE NPOEKTUPOBAHUA ObINKN YCTPAHEHbI UITU CHUXKEHbI, HACKOTbKO 3TO BO3MOXHO (Mpenmy-
LLIECTBEHHO NYTEM NMPOEKTUPOBAHUSA U KOHCTPYUPOBAHUSA C ydeTOM TpedoBaHuin 6€30NacHOCTI);

- HEOOXO0AUMbIE 3aLUUTHBIE MEPbI OTHOCUTETIbHO HEYCTPAHUMbIX PUCKOB ObINy NPUHATLI, BKITOYas obecne-
4yeHue 00opya0BaHUA NPEAOXPAHUTENBHBIMU U 3aLUUTHBIMU YCTPONCTBAMM;

- BbINY NPUHATBI MEPbI MO MHAOPMUPOBAHUIO MONb30BaTENEN 0 NMOBLIX AONONTHUTENBHbLIX Mepax 6e30nacHo-
CTU, KOTOPbIE MOTYT NOTPeDbOBaTLCA NPU YCTAHOBKE 0O0PYA0BaAHUS.

4.2 TexHn4yeckoe onucaHue ooopyaoBaHuUA

4.2.1 Cuctema nepepadboTkm Tonnmea

BoaopoaHbIN reHepaTop A0ImkeH ObITb 000pya0BaH CUCTEMON NepepadoTKu TONUBA.

TexHonorna nepepadboTky Tonnuea A0mKHA BKNOYaTb Cneayowme atanbi:

- OYUCTKA TOMNNKMBA, KOTOPaa MOXET COCTOATb U3 counbsrpauunm n aecynbdypusauum;

- NepBUYHAA KOHBEPCUSA, B NPOLECCe KOTOPOWU TONNMMBO BCTYNAET B peakuuto ¢ obpasosaHMEM BOAOPOAA,
[IBYOKUCW yrnepoaa u OKUCU yrrepoaa nyrem napoBoro puddopMmnHra, aBToTepMmUYecKoro puddopMmnHra, Katarnumru-
4eCKOro nnu HekaTanuTU4YeCcKoro YaCTUYHOrO OKUCIEHUS;

- KOHBEPCUA BOASHOIO napa, B npoLecce KOToOpon OKUCh yrnepoaa BCTyNaeT B peakLUumio C NapoMm C Bblaene-
HWEeM BOA4OPOAA;

- OYUCTKA, NMPU KOTOPOWU U3 ra30BOU CMECH, HACbILLEHHOW BOAOPOAOM, yAanAaATCA OCTAaTOYHbIE MPUMECH;

- 1OBEe1eHne 3aJaHHbIX NapaMeTpPoB ra3oBON CMECHU Mo TeMnepartype 1 BNaXXHOCTU [0 YPOBHS, NOAX05-
LLEero AN yCTpoOUCTBAa, UCMOMb3YIOLLEro BOAOPOA;

- 1OXKUraHne OCTaTovHOro rasa, B npoLecce KOTOPOoro He BCTYNUBLLUEE B peaKkL Mo TONMMBO U HEUCTONbL30-
BaAHHbIW BOAOPO CXXUralOTCA KaTanMTtu4eCckum Unn HekatannuTtu4yeckum cnocobom rnepes BbIopoCcoM B OKPYKato-
LLYHO CpENY.

4.2.2 Cuctema KOHTpOnNA paboyeun cpeabl

BoaopoaHbi reHepaTtop A0KEH ObITb 000PYA0BAH CUCTEMON KOHTPONA paboyen cpeabl.

Cucrema KoHTponsa paboyen cpeabl 40IMKHA NU3MEPATL, MPUBOAUTL B HY>XXHOE COCTOSAHUE, PEryNUPOBaTh
naBneHune paboyen cpegbl, UICNONb3yEMON BOAOPOAHbIM reHepaTopoM. Paboyasa cpeaga MoXeT ObITb B BUAE:
peareHTa, Takoro Kak Bo3gyx (OKCuaaHT), TONNMBO, BoAA, NPOMEXYTOYHOro NpoAyKra unm oTxoa0B, HaNpumep
MHEPTHOIO ra3a u TennoodMeHHbIX >XKUAKOCTEN (BOAA, Macno). Cuctema KOHTpons padboyen cpeabl MOXKET BKITHO-
YyaTb KOMMMEKCHbIE NOACUCTEMbI, TAKUE KaK NapOBbLIE reHepaTopbl, KOMMPECCOoPbLI, CUCTEMbI BOA00DOPadOTKN 1 Ap.

4.2.3 Cucrema TepMOKOHTpONA

BoaopoaHbi reHepaTop A0MKeH ObITb 000pYyA0BaH CUCTEMON TEPMOKOHTPOINA, 00ecneymBatoLLIeEn OTBEE-
HUE Tenna ana nogaepXXaHuga TENMOBOro paBHoBecuda. Cucrema TEPMOKOHTPONA MOXKET TAKXKE OCYLLECTBIATb
BO3BpAaT U30bLITOYHOrO Tenmna n cnocoOCTBOBATbL HArpeBy O1I0Ka BO BPeEMS 3anycka reHeparopa.

[] pPUMMEYaHWE — Cuctema TEPMOKOHTPOJIA NO3BOJIAST ONTUMHU3UPpOBaTbk OpPraHn3aulnio TennoodbmeHa
n MaccoobmeHa B HeJ1AX MUHUMN3aUlWK NMoTepb MNMpk oXiaxXgeHnn N HarpeBaHn, a takxke MUMHUMMN3NPOBaTb SHEPIreTn-
“YeCKne MNoTepu, 06'I::6,[I,I.4HFIFI ropa4ne N XornogHele TeXHOJIOTnYyeCkne TMNOTOKUW TepMOoguHaMUYeCKHU SquJEI{TVIBHI:IM
CI'IOCO60M, YMEHbLUATD BOJJ,OI'IOTp66J'IeHI/le.

4.2.4 ABTOMaTn4yeckKasa cuctema ynpasrieHUA

BoaopoaHbin reHepaTop 0bopyayeTca aBToMaTUu4eCcKon CUCTEMON ynpaBneHUS TEXHONMOrMYeCKUMU NPO-
Leccamu, perynupyrolen adpdpekrMBHoe B3auMoaencTBne BCEX KOMMNOHEHTOB ANA Nogaep>XaHUsA TEXHONOITNYecC-
KUX napamMeTpoB B nNpeaenax, 3agaHHbIX U3roToBUTENEM reHeparopa, 0e3 BMeLlaTenbCcTBa oneparopa.

[] PUMMEYHaAHNWE— ABTOMaTU4YecKad cuctemMa yrpaBJieHNA TEXHOJTOTMYECKNMU TMpoueCCaMn MOXKET COAepXKaTb
MEXaHNYECKUEe, Tnapapryindeckune, nHeeMarnyveckme, arekKrpuyveckne, 3JeKTpoHHble, MNporpaMmMHO-3JIeKTPOHHBIE 3J1e-
MEHTbl N 3JNIeMeHTbl KOMMNBbOTEPHOTIO NMporpaMMHOro N arnfnapartHOoro obecnevyeHunn.

4.2.5 OneKTpuyeckKaa cucrtema

BoaopoaHbin reHepaTop o00opyayeTca arnekKTpu4eCKkon CUCTEMON. SNEKTPUYECKAS CUCTEMA MOXKET COAEP-
XXaTb LIENU N YCTPOUCTBA, PErynupyloLlme n pacnpeaenatoLmne aneKTpu4ecKkyo aHepruo B BOAOPOAHOM reHepa-
TOpeE.

4.2.6 Pama v wkadg

BoaopoaHbIn reHepaTtop yCTAaHOBIMBAETCA HA paMe U, NPy HeoOX0AMMOCTU, 3aLumLLaeTcsa wKadgom.

B wkadgax MoxeT ObITb YCTAHOBNEHA €CTECTBEHHAA UMM UCKYCCTBEHHAA BEHTUNALKNA, o0ecnevnBaroLlas
LMPKYNALWIO BHELLHErO BO3/1yXa BO BHYTPEHHNE OTCEKU U yaaneHne n3dbITOYHOro Tenna, onacHbiX AbIMOBbLIX
ra3oB 1 Napos.
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4.2.7 CoeanHUTENbHbLIU TPYOONPOBOA

BoaopoaHbi reHepaTop MOXET coagepxkaTb TpyObl, coeguHEHHble MydpTaMu U PUTUHramu. B yactHocTu,
BOZI0POAHbIN rEeHEPATOP MOXKET COAEPXKaTb CUCTEMY BblOpOCa OTXOAALLMX AbIMOBbLIX ra30B UK TPYOONpPOBOAHYIO
CUCTEMY Nogayun paboyero npoaykra, npeaHasHa4vyeHHyo Ana paboden cpeabl, cogepkallen ra3oodpasHbIn BO-
10poa, K KOHEYHOMY rnoTpedunTento npoaykra (HanpuMep, 4 SHEPreTu4eCKon YCTaHOBKM HA TOMITUBHbIX 3NEMEH-
TaxX U CUCTEMbI KOMMPUMUPOBAHUSA, XPaHEHUA U TPAHCNOPTUPOBAaHNA BOAOPOAA).

4.3 YcnoBuA 3KcnnyaTtauum u coaepxaHua ooopyaoBaHus

4.3.1 O0wWwume nonoxeHus

BoaopoaHblI reHepaTop U 3aLlUUTHbIE CUCTEMbI AOKHbI ObITb CMIPOEKTUPOBAaHBLI U CKOHCTPYUPOBAaHbI TAKUM
00pa3oM, YTOObI OHU ObINK PaboTOCNOCOOHBLIMU B YCNOBUAX, 0003HAYEHHbLIX B 4.3.2 —4.3.8.

4.3.2 NMoTpedbnaemas aneKkTpuyecKasa 3Heprus

[loTpebnaemaga anekTpuyeckasa saHeprua BOAOPOAHOIO reHepaTopa AomKHa COOTBETCTBOBATL TPeboBaHUAM
NS YCTAHOBOK MPOMbILLUIIEHHOTO NpUMeHeHuns [38] nnm ObITOBOro, KOMMEPYECKOro 1 NOMynpPoOMbILLIIEHHOIO MPun-
MeHeHusa [39]. B cnyyae 0coboro CTOYHMUKA 3NMeKTPUYECKON SHEPTUN, HANMPUMEP TONMNMMUBHOIO SN1EMEHTA, NOTPE0-
naemas anexkTpuyeckasa sHeprusg BOAOPOAHOro reHeparopa AomkHa COOTBETCTBOBATHL TPeOOBaHUAM, YCTAHOBIEH-
HbIM U3rTOTOBUTENEM.

4.3.3 YcnoBusa akcnnyartauuu

B TexHn4yeckon OKyMEeHTaUMn Ha NocTaBnsgemMoe o0opyaoBaHME C y4EeTOM TUMNA BOAOPOAHOIoO reHeparopa
M3rOTOBUTENDb AOIMKEH yKa3aTb YCNOBUA SKCNyaTaLuu:

- TUM UCNONb3YEMOro NOMELLEHUA U MPUNEraroLLEN TEPPUTOPUMN;

- MAKCMAarnbHYIO BbICOTY HaJ YPOBHEM MOPSA, NPU KOTOPOM BOAOPOAHbIM reHepaTop obecnevynBaeT 3agaH-
Hbl€ XapPaKTEPUCTUKMN;

- AnanasoHbl TEMNEPATYP OKPY>KatoLLEN cpeabl U BNAXXHOCTU BO34yXa, NPU KOTOPbIX BOAOPOAHLIN rEeHepa-
TOp paboTaeT, obecneunBas 3agaHHbIE XapaKTEPUCTUKMU;

- CECMUYECKYIO 30HY, B KOTOPOW BO3MOXHAa aKcnnyartauua BOAOPOAHOro reHeparopa;

- BO3MOXXHOCTb 3Kcnnyartauum BOAOPOAHOIO reHepartopa B OnacHbIX 30HaXx;

- BO3MO>KHOCTb 3KCcnnyaTtaumm BOAOPOAHOIo reHeparopa B YCNOBUSAX 3arpsA3HEHHOWN OKpyXatloLLeW cpeabl
(NbINb, COMb, AbIM N KOPPO3NOHHLIE rasbl);

- PUCK BO3ropaHud npu UCnorib3oBaHMM BHE NOMELLEHUA.

4.3.4 AcxoaoHoe TONNUBO

B TexHn4eckon AOKyMeHTauuMun Ha nocTraBnaemoe 00opyaoBaHMe ¢ y4eTOM TUNa BOAOPOAHOIO reHeparTopa
M3rOTOBUTENDb AOJDKEH YKa3aTh NpeAernbHbIE XapaKTEPUCTUKU N XapaKTEPUCTUKA NOA4a4n NCXO4HOro TONNMMBa, Npea-
HasHa4YeHHOoro ANd nCnonb30BaHUA B BOAOPOAHOM rEHeEpaTope.

4.3.5 Boaoa

B TexHn4yeckon OKyMeHTaUMKn Ha NocTaBnsgemMoe o0opya0oBaHME C y4EeTOM TUMNa BOAOPOAHOIo reHeparopa
M3roTOBUTENDb AOIMKEH YKa3aTb KAYECTBO U XapakTEPUCTUKM Nogayn BoAbl, NnpeaHa3Ha4YeHHOU AN UCNONb30Ba-
HUA B BOOOPOAHOM reHeparope.

4.3.6 Bubpauua, Ton4yok u yaap

KOHCTpyKLMEN BOOOPOAHOIO reHeparopa AoImKHA ObITb NpeayCMOTpPEHA CNOCOOHOCTL BblAEPXXNBATb BO3-
1encTBue Bubpaumun, TONYKOB 1 yaapHOU Harpys3ku. B npoTUBHOM criydae reHepaTop AomkeH ObiTb 0bopyaoBaH
cpeacrBamMu 3aLUuTbl OT BO3AENCTBUA BUOpaLMK, TONMYKOB U yAAPHOW HArpy3Ku, BKIoYasas nNpon3BoamnmMbie CAMUM
reHepaTopomM U CONyTCTBYIOLLIMM 00OpYyaAOBaHNEM, a TAKKE PU3INYECKUMN ODBbEKTAMU, HAXOAALLMMUCA B 30HE €ro
aKcnnyartauunmn, 3a UCKINOYEHUEM CENCMNYECKUX TONMYKOB, KOTOPbIE OyayT OTAENbHO paccMOoTpeHbl B 4.4.3. [1nS
3TOW Lenn HeobxoAMMO NPUMEHATL BUDPOYCTONYMBOE 000OpYyAOBaHNE, pa3MeLLaTb NCTOYHUK BUOpaLMK BAaNu OT
BOZI0POAHOI0 reHepaTopa unm Ucnonb3oBarb aHTUBUOPALIMOHHbIE YCTAHOBOYHbIE NNUTLI. 13roTOBUTENbL AOIMKEH
yKa3aTtb B TEXHNYECKOWN JOKYMEHTALUUN HA 000pya0BaHUE CPeaCcTBa, KOTOPbIE AOIMKHbI UCMOMb30BAaTLCA ANA 3a-
LLMTLI BOAOPOAHOIO reHeparopa oT BO34eNCTBUA BUOpaL UK, TONYKOB U yaapHOW HArpy3ku B TEX criyyasx, Koraa
3TO HEODXOANMO.

4.3.7 BeTtep

BoaopoaHbIU reHepaTop A0IMKEH NPOUTU UCMbITAHUA HA BO3OENUCTBUE BETPA, ONUcaHHbie B 5.4.11.

4.3.8 MNMorpy304HO-pa3rpy3oyHbie padboTbl, TPAHCNOPTUPOBAHUE U XPAHEHUE

KOHCTpYKLMA BOAOPOAHOIO reHepartopa A0mKHa BblaepXXMBaTh BO3AENCTBUE TEMMNEPATYPLI TPAHCMOPTUPO-
BaHNA U XpaHEHUA B AnanasoHe oT MUHYC 25 °C ago nntoc 55 °C Ha KOpOoTKUE nepmnoabl BPEMEHU, HE NPEBLILLALI0-
e 24 4, n ao 70 °C B COOTBETCTBUN C HOPMaMU [38]; nnu A0MKHbI ObITb MPUHATBLI MEPbLI NPEA0CTOPOXHOCTU AN
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3alUuThbl reHepaTopa OT TaKoro TemneparypHoro BO3AeUCTBuA. AnbTepHaATUBHbIE TEMNEPATYPHbIE AMana3oHbl
onpeaensaoTcs U3roToBUTENEM N BKNIOYAIOTCA B TEXHUYECKYIO JOKYMEHTALIMIO HA NOCTaBngeMoe o0bopyaoBaHuUeE.

BoaopoaHbIM reHepaTop UK KaXKablM €ro KOMMOHEHT AOJKEH:

- NIepemMeLLaTbCa U TpaHCNopTUPOBaTLCA De3onacHo U, NPU HeoOXoAMMOCTHN, ObITb 00ecneYeH NPUCNoOcon-
NEHUAMM ANA NOrPy304HO-Pa3rpy304HbIX paboT, BbIMONMHAEMbIX KpaHaMu Unm apyrum o0opyaoBaHUEM;

- ObITb YKOMMNEKTOBAH UK CNPOEKTUPOBAH TaKnM 00pa3omMm, YToObl obecneymnBanoch ero 0esonacHoe xpa-
HEHWe (HanpumMmep, AocTaTouyHasa YCTOMYMUBOCTL, CNELIMANbHOE KPENNEHNE UT. A.).

MN3roToBuUTENb AOIMKEH yKa3aTb B TEXHUYECKOW AOKYMEHTAaLMN HA NnocTaBnsgemoe o0opyaoBaHNUe Hann4vune

crneyuanbHbIX NPUCnocodneHnin 4ns NOrpy304HO-pa3rpy304HbIX paboT, TPAHCMOPTUPOBAHUA U XPAHEHUS B TEX
cny4yasix, korga a1o Heobxoanmo.

4.3.9 NpoayBka cuctTeMbl

OTcek (0TCEKW) reHepaTopa, rage u3 coodbpakeHnim 6€3onacHOCT NOCNE OTKIMOYEHUA NN Nepe 3anyCckom
TpebyeTca be3onacHoe coCcTodAHmne padboden cpeabl, 40MKHbI ObITb 000PYAOBAHbI CUCTEMOWN NPOAYBKW. 3roTOBU-
TEnb AOIMKEH YKa3aTb B TEXHUYECKON AOKYMEHTAaLUW XapaKTepUCTUKN CpeacTBa, KOTOpoe OyaeT UCNONb30-
BaTbCA AN NPOAYBKU, N COOTBETCTBYIOLLIME npoLeaypbl ANA UCKITIOYEHUA OLLMOKKN onepaTopa BO BPpEMSA PYUHOU
NPOAYBKMW.

4.4 NNPUHUUNBI NPOEKTUPOBAHUA

4.4.1 Obuwmne TpedboOBaAHUA

BoaopoaHbIM reHepaTop A0IMKEH obecne4vnBaTb YCTAHOBNEHHOE KAQYECTBO 3KcnnyaTaumm, QyHKLUOHUPO-
BaTb, TPAHCMNOPTUPOBATLCA, MOHTUPOBATLCA, PErYNUPOBAaTbCA, 00OCNY>XMBATLCA, AEMOHTUPOBATLCA U NUKBUANPO-
BaTbCHA B O€30MNacHOM peXXMMme, UCKINIoYaloLLeEM CUTyauuun, npueogaLume K TpaBmam Unuv speay 340poBbio 00Cny-
XXMBaIOLLIEro nepcoHana.

BoaopoaHbin reHepaTop A0IMKEH ObITb CNPOEKTUPOBAH, CKOHCTPYUPOBAH M 000pyaA0BaH Takum o0pa3som,
YTOObI ObINN NCKITIOYEHBI BCE BO3MOXHbIE PUCKWU, BO3HUKAIOLLIME B CBA3N C 00paLLeHneM rasa, XXMaKoCTu, Nbirm u
napa, BblopacbiBaeMbIMU BO BPEMSA €ro aKcnnyaTtaumum n TEXHUYECKoro o0Cny>KMBaHUs NN UCNONb3yeEMbIMU B €0
KOHCTPYKLINMN.

[1pu pasmeLlueHnm n MapknpoBke MecT 3abopa npod n MecT BBOAa B TPyOOMNPOoBO/ 1 NPOAYKTA, COAEPXKALLIErO
B3PbIBOOMNACHbIE, OTHEONACHbIE UMW TOKCUYECKUE XKUAKOCTU, AOIMKHbI ObITb MPUHATLI BCE HEOOXOAMMbIE MEPbI
NpeaoCTOPOXHOCTU, NPEAYCMOTPEHHbIE TEXHUKOW O0E30MacHOCTM.

ANEeMEHTbI KOHCTPYKLUKUK, B KOTOPbIX KOHAEHCAT UNu Apyrue xXuakne npoayKrbl MOryT cKannmMBaTbCs 40 UK
BO BPEMS 3aMnyCcKa YCTAHOBKU, a TAKXKe B NMpoLiecce ee HopManbHOW padoTbl, 40MKHbI ObITb 000PYA0BAaHbI Cpe/l-
cTBaMu Ang 6esonacHoro copoca gaBneHus, eCrnu CyLLECTBYET MNOTEHLManbHasa onacHOCTb BbiMapuBaHUA XUOKO-
CTI.

XuagkotonnueHble BOAOPOAHbIE reHepaTOopPbl A0MKHbI BKIIOYaTh B ce04 TexHUYeckoe obecne4veHune ang
yraBnMBaHus, NOBTOPHOIO padboyero uukna n/unu 6esonacHoro yganeHus BbiIcBOO0OXAEHHOI0 >KMAKOro Tonmnmea.
[1na npeagoTBpaLLleHna HEPErynMpyeMbIX BbIOPOCOB KOHCTPYKLUMEN rEHEPATOPOB A0JKHbI ObITb MPeayCMOTPEHbI
noaA0HbI ANs cbopa nponuBa Unu TPyobl C ABOUHLIMU CTEHKAMU, a TAKXKE yKa3aTernu yPOBHS.

[10 BO3MOXXHOCTMU:

a) JOCTYMHbIE YaCTN BOAOPOAHOIO reHepaTtopa He A0IMKHbI UMETb OCTPbIX BbICTYMNAIOLLNX YITI0B U LLUEPOXO-
BaTbIX MOBEPXHOCTEN, CMTOCOOHbLIX NPUYUHUTb TPABMY;

0) BOAOPOAHbIN reHeEPAaTop UK ero 4YacTtu, PAA0M C KOTOPbIMUA BO3MOXHO ABWXXEHUE NI HAX0XKOEHUE ITHO-
en, OMKHbI ObITb CANPOEKTUPOBAaHBLI U CKOHCTPYUPOBAHbI TAKMM 00pa30oM, YTOObI UCKITIOYUTL HANNYNE CKOJb3KUX
MOBEPXHOCTEN, ONACHOCTb CMOTKHYTLCS UMMM BEPOATHOCTb NaZeHns Nojen KaKk Ha ykasaHHbI€ 3NeMEHTbI KOHCT-
PYKUWUKU, TAK U C HUX;

B) NOABWXHbIE YAaCTU BOAOPOAHOI0O reHepartopa A0IMKHbI ObITb CIIPOEKTUPOBAHbLI, CODPaHbI U PACNONOXKEHb
TakMm 00pasom, UTOObI NPeaoTBPaTUTL ONMACHOCTU, a B TEX MECTAaX, r4e ONacHOCTb COXPAHAETCS, CneayeT ycra-
HOBUTb OrpakaeHwus Unu 3alnTHbIE YCTPOMUCTBA TakK, YTOObI U30exaTb BCEX PUCKOB KOHTAKTA, KOTOPbIE MOTYT
MPUBECTU K HECYACTHOMY CIy4alo;

I NpoeKTupoBaHneM n 00opyaoBaHUEM NIOOLIX 30H, TPEDYIOLLIMX NPUCYTCTBUE NepcoHana B npouecce npo-
M3BOJICTBA, PErYNUPOBKM 1 onepaLmnm TEXHUYECKOro o0Cny>XMBaHua, 4OImKeH ObITb 00ecneyeH 0e3onacHbIn BXoa/
BbIXOJ 1 AOCTYM K SNeMeHTaM KOHCTPYKLIUM.

ObopyaoBaHUE UM KOMMNOHEHTbI, HEUCTMPABHOCTb KOTOPbLIX MOXET NPUBECTU K BOSHUKHOBEHW IO OMACHbIX
YCIOBUW COrnacHo aHanu3y 0e3o0nacHOCTU U HaaAeXXHOCTU Mo 4.1, A0IMKHbI ObITb OTAENLHO UCTbITAHbI HA COOTBET-
CTBME HOpMaM De30MNacHOCTU UNu cepTUPULIMPOBAHbI 41151 UCMONb30BAHUA MO HA3HAYEHMUIO.
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4.4.2 PacyeTHaa Temneparypa

3Ha4YeHna MakcumarnbHOM U MUHUMAaNbHOU TeMNEpaTypPbl KOMMNOHEHTOB U MaTEPUanoB, YCTAHOBNEHHbLIX B
BOAOPOAHOM reHeparope, He A0IMKHbI NPEBLILLATL YCTAHOBNEHHbLIX M3rOTOBUTENEM NPEAENOB.

4.4.3 MexaHun4yeckaa yCTOMUYUBOCTD

KOHCTpyKLMEN BOAOPOAHbIX FTEHEPATOPOB, KOMMNOHEHTOB U (PUTUHIOB A0IMKHA ObITb 00ecnevyeHa yCTonyu-
BOCTb K YCNMOBUAM 3KCNnyaTauun, BKNoYasa KnuMmaTtuyeckne u CEMCMUYECKNEe yCrnoBus.

B nHOM cnyyae 4omKHbl ObITb NpeaoCTaBNEeHbl CpeaAcTBa KPeNnneHns, KOTopble A0MMKHbI ObITb YKa3aHbl B
TEXHNYECKOWN JOKYMEHTAaLIMKU HA NOCTaBNsaemMoe 000pya0oBaHME.

PasnunyHble YacTu BOAOPOAHOro reHeparopa u ux coeAMHeHus A0mMKHbI ObITb CKOHCTPYUPOBAHbI TAKUM 00-
pa3omM, YTOObI NP HOPMAaNbHOW 3KCNyaTaUuumn He BO3HUKAIN HEYCTONYUBOCTb, OTKIMOHEHME, MONOMKA U N3HOC,
CNOCOOHbIE CHU3UTL UX DE30MNAaCHOCTb.

Bce yactu A4omKHbI ObITb HAAEXKHO CMOHTUPOBAHbI UMK 3aKPenneHbl Ha XXeCTKoMn pame. AMOPTU3aTOPbI MO-
r'yT UICNONb30BAaTbLCA, TAM A€ 3T0 HEOOX0AMMO NO HA3HAYEHMUIO.

4.4.4 TemnepaTtypa NnoOBepPXHOCTENU, AOCTYMNHbLIX NOSfIb30BaTENAM

N3roToBUTENDb AOMKEH MPUHATL MEPbLI MO YCTPAHEHUIO NM0O0ro pucka TpaBMMPOBaHNSA B pe3yribraTe KOHTaK-
Ta CreHeparopom Unun ¢ BO34EUCTBUEM TEMNOBOIO U3NYYEHNA OT BbICOKOTEMMEPATYPHbLIX 9NEMEHTOB KOHCTPYKLUA
BOJOPOAHOIo reHeparopa.

[1pn noTeHUumnanbLHOM KOHTAKTE NOJSIb30BAaTENIEN C BHELLHUMU MOBEPXHOCTAMN BOAOPOAHOIo reHeparopa oes
cpeacTB UHAMBUAYaANbLHOW 3aLUNTbI BO BpeEMSA pab0Thl reHepaTopa, U3roTOBUTENb JOJKEH:

- OrPaHN4nUTb NOBbILLEHWE TEMNEPATYPLI KOMMOHEHTOB reHepaTopa OTHOCUTENLHO TEMMNEPATYPbI OKPYXKato-
LLler cpeabl, KaK ykasaHo B Tabnuue 1; unu

- YCTAHOBUTb OrpaXkaeHuns unm 3alLuTHbIE YCTPONCTB TakKuM 00pa3omMm, YTOObI NpeaoTBPaTUTb PUCK KOHTAKTA,
KOTOPbIN MOXET MPUBECTU K HECYACTHOMY Cly4alo.

4.4.5 TemnepaTtypa npunerarowmx ctTeH, Nosia U NOTOJsIKa

YpoBeHb TEMNOBbIAENEHNA BOAOPOAHOIO reHepartopa A0mMKeH ObITb TaKUM, YTOObI TEMNEpaTypa OKpyKato-
LLIMX reHepaTop CTEH, NoNa 1 NOTOoSKA He nNpeBbiluana dbonee yem Ha 50 °C TemMnepaTtypy oKpy>katoLLen cpeabl
NPU YCNOBUAX UCNbITAHUA M0 5.4.9.

4.4.6 TemnepaTtypa NnONIMMepPHbIX KOMNMOHEHTOB

[TonnMepHbIE KOMMNOHEHTLI, BCTPOEHHbLIE B BOAOPOAHLIE reHepaTopbl (BKMovad BEHTUMALMOHHbLIE CUCTEMBI,
NOCTaBIEHHbIE N3TOTOBUTENEM) AOIMKHbI COXPaHATL CBOK PYHKUMOHANLHYIO NPUroAHOCTL B 3aJaHHOM AManaso-
He pabo4ynx Temneparyp. [JaHHOe nonoXeHue cobnogaeTcd B cnyyae, ecnum nofiIMMepPHble KOMMNOHEHTbI COOTBET-
CTBYIOT TPEOOBAHUAM, U3INOXKEHHLIM B 5.4.10.

Tadbnwnua 1 — MakcumanbHOe NOBLIWEHUE TeMnepaTypbl NOBEPXHOCTU SNTEMEHTOB
KOHCTPYKUUW BOLOPOAHONoO reHepartopa OTHOCUTENbHO TeMnepaTypbl OKpyXakLwen cpelbl,
C KOTOPBIMU BO3MOXEH KOHTaKT NoMb3oBarenen BoO BpeMa sKcnnyataulum 6e3 cpeacTB MH-
avBuayanbHOU 3aliuThl [39]

MakcnmanbHoe noBbILLEHKWE TEeEMNeEPaATYypPbl MOBEPXHOCTH

MaTepuan .
P OTHOCUTENBbHO TeMnepaTypbl OKpyXatLwen cpedbl °C

MeTann 35

Dapdop NN CTeKNOBUAHLIN
MaTepuan 45

[1nacTuk, pesuHa unum gepeso 60

[TpumMmedaHUd

1 3Ha4YeHKNA NOBLILLEHNA TeMnepaTypbl, NpuBegeHHbIe B Tabnuue, COOTHOCATCA C TEM-
nepaTtypon okpyxarLlen cpeabl 25 °C.

2 [lpenen noBbILWEHUA TeMNepaTypbl 4NA MeTanna NpuMeHaeTca K YacTaM ¢ MeTarn-
NTUYECKUM MOKPbITUEM TONMWWUHOW HEe MeHee 0,1 MM U K MeTannnyeckum 4yacTdam ¢ nna-
CTUKOBBIM MOKPBITUEM TONMWUHOU MeHee 0,3 MM.

3 B ycnoBuax HopManbHOW 3KcnnyaTauMm BO3MOXHbI TOJMBKO KpaTKOBPEMEHHbIE
KOHTaKTbl MepcoHarna ¢ NOBEPXHOCTAMWU 3JIEMEHTOB KOHCTPYKUWW reHepaTtopa.

10



[OCTP 54110—2010

4.4.7 Llym

BoaopoaHbIn reHepaTop AOIMKEH ObITb CMPOEKTUPOBAH U CKOHCTPYUPOBAaH Takum 00pasom, UToObI B NPOLIEC-
Ce ucnonb3oBaHna obopyaoBaHUA NO HA3HAYEHUIO, C YYETOM €ro MECTOPaCnonoOXeHUs, YPOBEHb U3NYy4YEHUSA
LLIymMa COOTBETCTBOBAN NPUMEHAEMbIM CBOAAM NPaBUn U CTaHgapTam.

4.4.8 Cuctema copoca KoHaeHcara oTpaboTaHHOro rasa

KoHaeHcaTt oTpaboTaHHOro ra3a, obpasyrLwmnnca B AbLIMOOTBOAHOM KaHane n coeauHUTENbHbIX TpyDax,
NOIMKEH ObITb yaaneH Yyepes3 oTBOAHYIO TPpyOy (TpyObl) unu nobdoe apyroe yCTpoucTeo, obecneymnpatoLee 6e30-
nacHoe yaarneHume koHgeHcara. BHyTpeHHUM AnameTp BHELLHErNO CoOeanHEHNA CUCTEMbI COpoca KoHAeHcaTa A0nn-
XXeH ObITb HE MeHee 13 mM. Cuctema copoca KoHAeHcaTa A0mkHa ObITb YaCTbO BOAOPOAHOIO reHeparTopa, nerko-
JOCTYMHOW AN OCMOTPa U OYUCTKN B COOTBETCTBUN C UHCTPYKLIMAMU N3TOTOBUTENS.

Cucrema cobpoca KoHaeHcaTa He AOomKHa NPonycKkaTb NPOAYKTbI CrOpaHus B NOMELLEHUE, TAe YCTAHOBMEH
BOAOPOAHbLIN reHepaTop. Ecnu ncnonb3yerca BNarooTaenuTenb, YPOBEHb rMApo3aTBopa A0IMKEH ObITb HE MEHEE
25 MM nNpu MakCMmManbHOM AaBJIEHUU B KAMEPE CropaHna u MakcumanbHOW ANUHE AbIMOOTBOAHOIO KaHana,
yYKa3aHHbIX U3rOTOBUTENEM.

[TOBEPXHOCTU, HAXOAALUMECH B KOHTAKTE C KOHAEHcAaTaMu (Hanpumep, gpeHaxHbie TpyObl, BnarootaennTe-
N N CUPOHBI), AOIMKHbI ObITb CNPOEKTUPOBAaHbI TAKMM 00pa3oM, YTOObI NPeaoTBPAaTUTL HEXENAaTENbHOE YA E PXU-
BaHWE KOHAEeHcaTa.

4.4.9 Okucob yrnepoaa

KOHUEHTpauua oKkMcu yrnepoaa B oTpabortaBLUMX ra3ax BOAOPOAHOrO reHeparopa, BbiopacbiBAEMbIX B aT-
MOcCdepy, NP HopMarnbHbIX YCNOBUAX 3KcnnyaTtaumm He goJkHa npesbiatb 300 ppm.

PUAMEYHAHNE— I1aHHbIN Nopor MOXxXeT ObITb AOMNOJNTHNTEJ1IbHO OrpaHUHer W3rotoBUteriemM AlA CneunalibHblX
obrnacTen Ha3Ha4YeHUs B 3aBUCUMOCTU OT OCODEHHOCTEW WUCNOMb30OBaHUA U NOTEHUNAJIBHOIO BO3AeWUCTBUA Ha nrogeit
N XKUBOTHBIX YITIEKUCIIOIO 'adda.

KOHUEeHTpauuna okMcu yrnepoaa B BbIOpoce BOAOPOAHOro reHeparopa B aTMocdepy npu 3adbrnokMpoBaHHOM
BbINYCKE HE AoJkHaA npeBbiluatb 600 MKN/n cornacHo ucnbiTaHuto no 5.4.12.2. Kpome 1oro, B otpadoTaBLLUNX
rasax BOAOPOAHOro reHeparopa KOHLIEHTPAaLUWUA OKACK yriepoaa He aormkHa ObiTb 6onee 600 ppm npu 3adrnoknpo-
BAHHOW nNoJa4e BO3ayxa Ha BMyCKe COrnacHo ncnbltTaHnio no 5.4.12.3.

4.4.10 NMpPpOYHOCTb ra3oHecyumnx yacrten

Bce rasoHecyline 4actu BOAOPOAHOro reHepartopa AoMKHbI ObITb MPOYHbLIMU. [1POYHOCTL NPOBEPAETCH
ncnbiTaHMEM No 5.4.3.

4.5 Bbioop maTtepuanoB

4.5.1 Bbioop maTtepuanoB ¢ yyeToM (paKTOPOB UX ONAaCHOCTU ANA 340pOBbA (MaTepuanbl)

Ecnn marepuansl, UCMONb3yEMbIE B KOHCTPYKLIMM BOAOPOAHOIO reHepartopa, MOryT npeacTtaBnATh MPU On-
peaeneHHbIX YCNOBUAX ONACHOCTb, U3rOTOBUTENL 00A3aH NPUHATL HEOOX0AUMbIE MEPLI N BKIIOYNUTL B TEXHUYEC-
KYIO AOKYMEHTAaLUWUIO Ha nocTaBnaemoe odbopyaosaHue TpedbosaHua n nHgpopmauumio, HeooxoauMyo Ang npeayn-
pexxaeHnsa yrposbl ©e3o0nacHOCTU UNK 340POBLIO NMOAEN B TEYEHUE BCENO XKU3HEHHOTO LKA BOAOPOAHOIO reHe-
paTtopa (ynakoBka, TPaHCNOPTUPOBAaHNE, YCTAHOBKA, BBOJ B SKCNnyaTauuio, akcnnyartauus, XxpaHeHue, TEXHUYEC-
KOe o0Ccny>XnuBaHue, BbIBOJ U3 3KCrnyatauun, nepepadboTka n nnkBugaumns).

4.5.2 Acbect

AcbecT nnu acbecrcogepxalLlume matepuanbl He JOIMKHbI UCNOMNb30BATLCA B KOHCTPYKLUWKN BOAOPOAHOrO
reHeparopa.

4.5.3 NupodopHbIe maTepuansbl

[1pn ncnonb3oBaHMKN B KOHCTPYKLIMKM BOAOPOAHOIO reHeparopa o0LLen3BEeCTHbIX MMPOJOPHbIX MaTepUanoB
U3roTOBUTENb AOIMKEH YKa3aTb B TEXHUYECKON AOKYMEHTaLMM HA 00opyagoBaHne TpedoBaHUA U Npoueaypbl, CBS-
3aHHblE C 00e3BpPEXNBAHMEM UM U3ONTMPOBAHUEM ITUX MATEPUANOB Npu nx 6e3onacHoOn NOrpy3Kke-pasrpyske,
TPaAHCNOPTUPOBAHUU, NepepaboTKe NN NMKBUAALMN B COOTBETCTBUKN C MPUMEHAEMbIMU HALUUOHANLHBLIMU U Pe-
rTMoOHanbHbIMKU CBOAAMMU NMPaBuUN U cTaHgapTamMun No NCNONb30BaHUIO ONMACHbIX MaTEPUAarnoB.

4.5.4 ObpasoBaHue KapooOHUI HUKensA

B cnyyae BO3HUKHOBEHUSA BEPOATHOCTU 0Dpa3oBaHMA KApOOHUIT HUKENSA B NpeanosiaraeMbiX YCINOBUAX SKC-
nnyaraumm BOAOPOAHOrO reHeparopa, U3aroToBUTENb A0IMKEH 0DecneynTs yCrnoBua And NOAHOro pacnaga kapoo-
HWUIM HUKENSA B Npouecce padboThbl reHepaTopa.

Takue ycnoBus MOTryT ObiTb JOCTUTHYTbI, €CNU OCYLLECTBAATL NPOAYBKY OKUCLIO yrnepoaa 40 MOMEHTA,
Korga temneparypa nioboun 4Yactu CnoeB Karanusaropa unu pyrmx HUKenbcogepxaLlmx KOMNOHEHTOB OyAET HUXKE
200 °C. Ecnu aBToMmarnyeckasa npoayBKka He BbINONTHAETCH, ONOKMPOBOYHOE YCTPOUCTBO NPOAYBKU JOIMKHO UC-
KNMIOYMUTb NOBTOPHLIN 3anyCcK reHepartopa A0 NpoBeAEHNA PyYHOU NPOAYBKM.
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Kpome Toro, U3aroToBUTENb A0JDKEH BKITIOUYUTL B TEXHUYECKYIO AOKYMEHTALUIO 000pya0BaAHUA NPeayrnpex-
aeHune, MHPOPMUpYoLLIEE NONb30BAaTENS, YTO 30HA PAAOM C BbINYCKHLIM TPYOONPOBOAOM BO BPEMSA PYHYHOU MPO-
IYBKU A0IMKHA ObITb CBOOOAHA.

4.5.5 CBOMCTBA maTepuana

4.5.5.1 Oouine cBonucTBa

MeTannuyeckme n HemeTannMyeckue maTtepuansl, UCNONb3yeMbl€ B KOHCTPYKLIMWN BHYTPEHHUX U BHELLIHUX
yacTen BOAOPOAHOrO reHeparopa A0KHbI ObITb NPUrOAHLIMWU ANS UCMONbL30BAHNA BO BCEX PUINYECKUX, XUMMU-
YECKUX U TEMMEPAaTYPHbIX YCNOBUAX, BO3MOXHbIX B NPOLIECCE BCEro cpokKa aKkcnnyartauuun obopygoBaHus U Ans
BCEX UCMbITATENbHbLIX YCIOBUMN.

[laHHOe TpeboBaHne, B YaCTHOCTU, MPUMEHSAETCA K MaTepuanam, HenocpeacTBEHHO UM KOCBEHHO NOABEP-
ratommca Bo34eNCTBUIO BNarv, 1 K marepuanam, KOTopble conpukacarTcs ¢ padbo4mmMm noTokamu rasa nnm
XXMIOKOCTHU, a TaKkKe YacTdaM U Mmartepuanam, UCnonb3yemMbiM AN KpeNnNeHna unm COeANHEHUA, HanpuMep pacxoa-
Hble MaTepuans! AN CBaAPKW.

4.5.5.2 MexaHunyeckue CBOUCTBA

MaTtepuansl 40IMKHbI COXPaHATL CBOKO MEXAHUYECKYIO YCTOUYNUBOCTb, BKIMHOYAA YCTANOCTHbIE XapaKTepUc-
TUKW, Npeaen ycTanocTn n Non3y4yecTtu npu Bcex pabovnx ycnoBusax n B TEYEHUE BCEro CpoKa IKCryarauuu,
yKa3aHHOIro U3roTOBUTENEM.

4.5.5.3 Xumunyeckue n ppusnyeckKkue CBOUCTBA

MaTepuanbl 40MKHbI ObITb CTOUKUMU K XUMUYECKOMY U (PU3NYECKOMY BO3AEUCTBUIO XUOKOCTEN, KOTOPbIE
OHU COAEP>KAT, a TAKXKE K 9KONOrn4yeckon gerpagauun.

XumMmnyeckune n pmsnyeckue CBOUCTBa, Heobxoanmbie ona odbecnevyeHnsa pabodein 6e3o0nacHOCTU, HE AOJK-
Hbl UBMEHATLCA B TEYEHME 3annaHMPOBAHHOIO CPpoKa aKcnnyaraumm odbopyaoBaHus, 3a UCKIIOYEHUEM CITy4aEB,
Koraa nnaHupyerca nx sameHa. ['lpu Bbioope marepmuanoB 1 TEXHOMOMMYECKUX METOA0B AOMKHOE BHUMAHUE Crie-
AYyeT yaAenuTb cCneayowmm cBOMCTBaAM MaTepuana:

- KOPPO3UKNU N CTOMKOCTU K USHOCY;

- ANEKTPONPOBOAHOCTHU;

- yAapoOyCTOUYNBOCTMH;

- CTOMKOCTU K CTAPEHMUIO;

- BO3AENCTBUIO TEMNEPATYPHbLIX U3BMEHEHUMN;

- BO3JENCTBUIO YNLTPAMUONETOBOIO N3NYYEHUS,;

- BO34EeUCTBUIO, BO3ZHUKAKOLLEMY NPU COBMELLEHMU PA3HOPOAHbIX MaTepnanoB, HanPUMeP KOHTAKTHOW KO-
PO3UMN;

- CTOMKOCTU K HAyrnepoXXmuBaHuio U paspyLuaroLlemy Bo3aEeNCTBUIO BOAOPOda HA MEXaHUYECKNE XapaKTe-
PUCTUKM MaTepuana.

[TpumMmedaHNe—PyKOBOACTBO MO pacyeTy HayrnepoxXunsaHua W paspyllarollero Bo3gencTena sogopoaa Ha
MeXaHW4eckue XapakTepucTUukn Mmatepuana npuesoguTca B [28] 1 B npunoxeHuu B.

[1pK 3p0o3nn, KOPPO3nun, APyrom XMMnu4eCckom Bo3aAENCTBUUN UM TEMNEPATYPHON aerpagauun, cornacHo
aHann3y 6e3onacHOCTU U HAAEXXHOCTU MO 4.1, AOIMKHbI ObITb NPUHATLI MEPLI NO:

- MUHUMKU3ALIUN 3TOr0 BO3AEUCTBUA B NMPOLIECCE NPOEKTUPOBAHNA, HAaNPUMEP, A0NONMHUTENbHBLIM YTOSLLEHU-
eM UNu cpeacrBamu 3aLUnTbl, HaNnpPUMep, ¢ NOMOLLbIO MPOKNAaA0K, 00NMLIOBOYHbIX MATEPUAroB, HAHECEHUSA MO-
KPbITUM HA NOBEPXHOCTU, C Y4ETOM UCMONb30BAHUA NPOAYKTA NO HA3HAYEHUIO;

- pa3peLUeHnto Ha 3aMEeHY NOBPEXAEHHbIX YaCTEN U

- YKa3aHUIO B PYKOBOACTBE M0 TEXHUYECKOMY OOCNY>XMBAHUIO U PEMOHTY TUNA U NEPUOANYHOCTN OCMOTPA,
a TaKke cpeICTB TEXHUYECKOro obcnyXmMBaHna, HeobxoaANMbIX ANA NPOAOCIMKUTENBHOIO U 6€30MacHOro NCNosb-
30BaHU4, C yKkasaHuem, npn HeodOXoANMMOCTU, YacTeN, NoABEpPraroLLMXca NU3SHOCY U KPUTEPUEB ANA NX 3aMEHDI.

4.5.5.4 [1poHMLUAEeMOCTb MaTEpPUANOB ANnda Boaopoaa

BennynHa yteykn BCneacrBmue nNpoHMLaemMoCcTn MmaTepuanosB, UCMOMb3yeMbIX B KOHCTPYKLINM KOMMOHEHTOB,
coepXaLumx roptoyme rasbl, B HaCTHOCTU BOAOPO, AOIKHA COOTBETCTBOBATL TpeboBaHnaM 4.7. [NpoHuLuae-
MOCTb PE€3UHbI, NNACTUKOBbLIX PYKABOB U PYKABOB B COOpe And BoAgopoAa U APYrnx roptounx ra3oB, HEPaCTBOPU-
MbIX B BOA€, A0MKHA ObITb UCMbITAHA B COOTBETCTBUU C [4].

4.5.6 [InacTukoBbIe U INacToOMepHblie MmaTepuanbl

[1macTukoBble UWNKM SnNacTOMEPHbIE MaTepuanbl AO0MMKHblI KUcnonb3oBaTbCcA B cooTBeTCTBUM [OCT
P M3K60079-10-1, TOCT P MOK 60079-10-2 u [35]. TnacTukoBbie N anactoMepHbIie MaTtepuansl, AOMKHbI
ObITb @HTUCTATUYECKUMW ANA NpeaynpexgeHnsa obpasoBaHnA CTAaTUYECKOro 3neKTpuyecTBa Npu nogade Cyxmx

rasoB. [lJaHHble MaTtepuansl A0MKHbI COOTBETCTBOBAThL TPEOOBaAHUAM U MPOUTU UCMLITAHUA B COOTBETCTBUM
c [OCT P M3K600/9-0 (nogpasgenbl 7.3 1 26.13).
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4.6 ObopyaoBaHue U CUCTEMbI TPYOONpoBOAOB, padoTarowme nog AaBrieHUeMm

4.6.1 ObopyanoBaHue, paboTarwee noa AaBleHUEM

Cocyabl BLICOKOro AaBneHud, BKNovasa peakropbl, TENN000OMEHHUKU, ra30Bble TPYOHbLIE NEYN U KOTNbI, 3NEK-
TPUYECKNE KOTIbI, KYNEpPbl, aHANornyHble eMKOCTU U CONYTCTBYIOLLUME MEXaAHU3MbI cOpoca AaBneHUa (HanpumMep,
npeaoxXpaHUTENbHbIW KnanaH v Apyrue aHanornyHble yCTPOUCTBA) A0IMKHbI ObITb CKOHCTPYUPOBAaHbI Y MPOMAaPKK-
POBaHbI B COOTBETCTBUU C 00LLENPUHATBLIM HALIMOHAaNbHbIM/PErMOHaNbHbIM CTAH4APTOM, A0Ka3aBLLUMM CBOLO MPU-
roqHOCTb B 0becnevyeHnn odLlecTBeHHOW ©e30nacHOCTM HA OCHOBE AOCTATO4YHOro NPOW3BOACTBEHHOIO ONbITA
B KOMMEpPYECKOUN cdhepe. B kavecTBe TaKoro craHgapta MOXXET UCMONMb30BaThbCA OAUH U3 AOKYMEHTOB, NPU3HaH-
HbIN [29] .

Cocyabl, HE ABNAIOLLINECHA COCyAaMU BbICOKONO AaBnNeHUA B COOTBETCTBUM C OOLLIENPUHATbLIM HALMO-
HanbHbIM/PErMoHaribHbIM CTAHAAPTOM, YKa3aHHbIM BbiLlLe, AOSMKHbI ObITb CKOHCTPYUPOBAaHbI U3 MaTepuanos
B COOTBETCTBUU C TpeboBaHuaMu no 4.4 n 4.5. Takne cocyabl n CONYTCTBYIOLUME COEANHUTENbHbLIE MYMTHI
N PUTUHIU JOIMKHbI ObITb CNPOEKTUPOBAHbI U CKOHCTPYUPOBaHbI TakKMM 00pa3oM, YTOObI NPeaoTBPATUTL HEMNPEA Y C-
MOTPEHHbIE YTEUKMN.

4.6.2 Cuctembl TpyoOOnNnpoBoaoB

4.6.2.1 Oouwmne nonoxeHus

HacTosaLmne nonoXXeHus NPUMeEHATCH KO BCEM CUCTEMaM TPyoonpoBOA0B, UCMOSb3yEMbIM B KA4YECTE 3r1e-
MEHTOB KOHCTPYKLIMM BOAOPOAHOrO reHepartopa, Bkno4vad ero cCoeaAnHUTENbHbIE 3NEMEHTHI. 3roTtoBuTenb 40r-
YXEH yKa3aTb B TEXHUYECKON OKYMEHTALMKU Ha NocTaBnaemMoe obopyaoBaHue aneMeHTbl COeANHEHUS, MaTepua-
Nbl CUCTEMBI TPYOONMPOBOAOB, TPEOOBAHUA K KOHCTPYKLIMU U UCTIbITAHUAM N APYTUe CYLLECTBEHHbIE OrpaHNYEeHNS.
HacTrodLliee nonoxeHue, B YaCTHOCTU, OTHOCUTCA K CUCTEME BEHTUNALUMU AbIMOBbLIX ra30B U CUCTEME NoAa4n
BOAOpoOACOAEPKALLErO NPoAYKTa B pacnpeaenuTernibHble KOMMNOHEHTbI. CUCTEMbI METANMUYECKUX, HEMETANMK-
YECKNX, XXECTKUX U TMOKKUX TPYyOOnpoBOA0B U CONYTCTBYIOLLUWUE COeANHUTENBbHbLIE MYMPTbl U PUTUHIU AOIMKHBbI COOT-
BETCTBOBATb NPUMEHUMbIM TPEDOBaAHUAM [26].

Cucrembl TpydONpoBOAOB C BHYTPEHHUM U30bLITOUHLIM AaBrieHnem ot 0 o 105 kl'a, npegHasHa4YeHHbIE AnS
TPAHCMNOPTUPOBAHNA HEFOPKOUYNX, HETOKCUYHbIX 1 0€30MaCHbIX XXUAKOCTEN C PACYETHOU TEMNEPATYPOU OT MUHYC
29 °C go nntoc 186 °C [26], A0mMKHbI ObITb N3rOTOBNEHLI N3 MaTepUanos no 4.5 n B COOTBETCTBUU C MPUMEHUMbI-
MU TpeboBaHUAMU NO 4.4. Takue TpyObl U OTHOCALLMECH K HUM COEAUHUTENBHbIE MYMDTbI U PUTUHIU AOIHKHbI ObITb
CNPOEKTUPOBAaHbLI U CKOHCTPYUPOBAaHbLI TAKMM 00pa3om, YTOObLI NpeaoTBPaATUTL HENPEAYCMOTPEHHbLIE YTEYKN.

4.6.2.2 lNpoeKkTupoBaHue U KOHCTPYyUpoBaHUue

[1pn NPOEKTNPOBAHUN N KOHCTPYUPOBAHUUN XXECTKUX U TMOKMX TPYO AOIMKHbI YYUTbIBATLCA CriegyloLmne
aCMeKThbl:

- MaTepuanbl 4OMKHbI COOTBETCTBOBATL TPeOOBaHUAM, YKa3aHHbIM B 4.5.

- BHyTpEeHHUE NOBEPXHOCTU CUCTEMbBI TPYOONPOBOAOB AOMKHbI ObITb TLLATENBHO OYULLEHBI OT MEXaHUYEC-
KMX 4acTuu, a KOHLIbI TPYO A0MKHbI ObITb 00paboTaHbl AN yaaneHus LepoxoBaToCTU U HEPOBHOCTEWN.

- l3rotoBuUTENb A0MKEH 0DecneynTb cpeacTBa gpeHa)ka u yaaneHua 0cakoB U3 HAXKHUX 30H 060pya0Ba-
HWUA, AOCTYN BO BPEMS OYUCTKU, OCMOTPA U TEXHUYECKOro obcny>knBaHus. B 4aCTHOCTKU, N3roTOBUTENb JOIMKEH
MPUHATb MEPbLI MO NpeaynpeXxaeHnto 0opasoBaHNAa ocagka UInm CKonneHns KoHgeHcara B CUCTeMe pPerynupoBa-
HUSA rasoobpasHoro Tonnmea. JOomkHbl ObITb YCTAHOBMNEHBLI OTCTOMHUKU UNKU OUNLTPLI, 8 B TEXHUYECKOU JOKYMEHTa-
UMK JOJMKHbI ObITb YKa3aHbl COOTBETCTBYIOLLIME pEeKOMEHAaLIUN.

- I3rotoBUTENBL A0IMKEH NPUHATL MEPLI N0 NPEA0TBPALLEHNIO CKOMNNMEHUA 0CaaKOB B CUCTEME PETYNUPOBA-
HUA >XMAKOro tonnuea. Punsrp 40ImMKeH ObITb YCTAHOBIMEH 4O CUCTEMbI PETrynMpoBaHUA TOMMMBA.

- CCTEMbI HEMETaANNMUYECKUX TPYOONpPOBO40B, UCMOMb3YIOLLMECH AN TOPHOYNX ra3oB, 40MMKHbI ObITb 3a-
LUMLLIEHBI OT BO3MOXXHOIO neperpesa. B cooTBeTcTBUK C TpeboBaHNAMU D€30MaCHOCTU U HAAEXHOCTU, YKA3aHHbI-
MU B 4.1, JOMKHbI ObITb MPUHATBLI MEPLI MO NPEeAOoTBPALLEHUIO NOBLILLEHWUA TEMNEPATYPbl KOMNOHEHTOB, TPAHCNOP-
TUPYIOLLUX TOPKOYKME rasbl, BblLLE NX paCYETHOU TEMNEPATYPHI.

- CcTemMbl HEMeTannMyecKknx TpyoonpoBo40B, UCMONb3YEMbIX AJ1A TOPHOYNX ra3oB, 40IHKHbI ObITb 3aLL M-
LLIEHbI OT BO3MOXXHOI0 MEXaHU4YE€CKOro NoBpeEXXaeHnUs NocpeACTBOM aJEKBATHOIO PpacnonoXXeHns nnm odbecneye-
HUEM orpakgeHunim n onop.

- BbIOpOCHI pa3rpy3o4yHOro KrnarnaHa AasrieHusa AOJDKHbI PerynupoBaTbCd B COOTBETCTBUU C TPEOOBAHU-
amn 4.7 .

BbiOpOC 13 pa3rpy3o4yHoOro KnanaHa aaBneHusa JomKeH Npon3BOAUTLCA MO TpyOe HapyXKy, C UCMONb30BaAHMU-
eM BEHTUNATOPA, YepPEe3 CUCTEMY BEHTUNALMN AbIMOBbLIX ra30B UN1 pa3taBnaTbCA BEHTUNMALMOHHBbIM BO31YXOM.

4.6.2.3 CneunanbHble TPeOOBaHUA K CUCTEMAM BEHTUNALUUN AbIMOBbIX ra30B

BoaopoaHbin reHepatop A0MmkKeH ObiTb 000pyaA0BaH CUCTEMON BEHTUNALNKU AbIMOBBLIX ra30B NPOAYKTOB
cropaHua n3 padoyen 30HbI reHepaTtopa B atmocdepy. N3rotoButenb AOMKEH CNPOEKTUPOBATbL U NOCTPOUTL
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BEHTUNALUMOHHYIO TPYOY ANA AbIMOBOIO ra3a unm BKINOYUTb B TEXHUYECKYIO 4OKYMEHTALUIO MOCTaBNAEMOro 000-
PYA0BaAHUA UHCTPYKLIMW MO MPOEKTUPOBAHUIO U CTPOUTENLCTBY TAKOW TPYObl B COOTBETCTBUN CO CNeAYIOLLMUMY
TPeDOBaAHUAMM:

- Matepuanbl 40XHbl COOTBETCTBOBATL TpeboBaHUAM, 0003HAYEHHbLIM B 4.5. B YacTHOCTU, cCUCTEMA BEHTU-
NAaUMK AbIMOBbLIX ra3oB A0JKHA ObITb MOCTPOEHA U3 MaTepuana, CTOMKOro K Koppo3nmn KoHageHcarta. Hemertannum-
YyeCcKMn maTtepuan AOomKeH OblTb OLEHEH Ha npegMeT ero TemnepaTtypHoro npeaena, NPoO4YHOCTU U CTOMKOCTU
K BO3OEWUCTBUKO KOHOEHcAaTA.

- KOHCTpYKLUMA YaCTU CUCTEMbI BEHTUNALUK AbIMOBbLIX ra3oB AOMKHA ObITb XECTKOW, NNOTHO NpUneraTb
M COOTBETCTBOBATbL TPeOOBAHNAM MEXAHUYECKOTo UCMbITAHUA MO 5.4.7.

- Pene gaBneHus, ucnonb3yemble B ObITOBbLIX, KOMMEPYECKUX U MONYNPOMbILLUMNEHHbIX BOAOPOAHbLIX reHepa-
TOopax Anda KOHTPOMA NOTOKA BbIXOAHbLIX ra30B, A0IMKHbI ObITb OTPErynupoBaHbl NpeanpuaTuemM-u3roToBUTENEM.
Cpeacrea perynupoBkU AOMMKHbI ObiTb 3aDNOKMpPOBaHbI U3roToBUTENEM. Pene gaBneHus AOIMKHO MMETL
MapPKUPOBOYHbIW 3HAK, YKa3bIBAOLLIMA HA HOMEP AETanun U3roTOBUTENS UMK ANCTPUOBIOTOPA, COOTBETCTBYIOLLIUA
3aBoAcKou HacTpouke. [na pene aaBneHusa BOAOPOAHbLIX FTEHEPATOPOB, NpeAHa3HAYEHHbIX ANA NPOMBbILLNMEHHO-
ro UICNONb30BaAHNA, AONYCKAETCA OTCYTCTBUE PETYNMPOBOK, YCTaHABNUBAEMbIX NMPEANPUATUEM-USTOTOBUTENEM.
B 3TOM crny4yae B TEXHUYECKOU JOKYMEHTAUMN HA NOCTaBNsaAeMoe obopyaoBaHUe AO0IMKeEH ObiTb yKa3aH MEeTO/
DErynmpoBaHus.

- Perynupytowgaa annaparypa, KOHTaKTUPYoLLIAA C KOHAEeHCATOM OTPa00TaHHOro ra3a, omkHa ObITb KOPPO-
3MOHHOCTOMKOM K 3TOU cpeaie nNpu HopMarbHbIX paboynx TemnepaTypax.

- TeMmnepaTypHbI€ XapakTEPUCTUKN MaTEPUarnoB, UCMONMb3yeMbIX B KOHCTPYUPOBAHNN CUCTEMbI BEHTUNALIUA
IbIMOBbIX ra30B, A0JIXXHbl UMETb J0CTATOYHbIN 3anac npu padboTe B TeMnepaTypHbIX YCINOBUAX OTPAOOTaHHbIX
ra3oB, OTBOAALLNXCHA 3TOU CUCTEMOMN.

N3roToBuUTENbL A0MKEH BKNIOYUTL B TEXHUYECKYIO AOKYMEHTALNIO TpeOOoBaHUSA K YCTAHOBKE CUCTEMbI BEHTHU-
NAUnN AbIMOBBIX ra30B.

[TpuMedyyaHUWe— PekoMeHgaunn NO YCTaAaHOBKE CUCTEMbl BeHTUNAUUU AbLIMOBLIX ra3oB BKMHYEHbI B
npunoxeHue I

4.6.2.4 CneunanbHble TPeOOBAHUA K TpyoonpoBoaam padboyero npoaykra
BoaopoAHbIKM reHepaTop MOXKET ObITb 000pya0BaH COeAUHUTENLHBLIM TPYOONPOBOAOM, UCNOSb3YEMbIM A4
nogayun razoobpasHoro soaopoacoaepKallero npoaykra no anemMeHTam KOHCTPYKLUUK, KOTOPbIE MOTYT BXOAUTb
B COCTaB reHepartopa unu pacnonaratbCca oTAENbLHO, HANPUMEP B SQHEPreTUYECKYIO YCTAHOBKY HA TOMNMUBHbLIX
arnemMeHTax urnm CUCTEMY KOMNPUMUPOBAHNA, XPAHEHUA U TPAHCNOPTUPOBAHUA BOAOPOAA.
N3rotoBUTENb AOIMKEH CMPOEKTUPOBATL M CKOHCTPYNPOBATL CUCTEMY NoAauun paboyero NpoayKra Unm BKIO-
YUTb B TEXHUYECKYIO JOKYMEHTALMUIO UHCTPYKLUUKU NO NPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO TAKOU CUCTEMBI, B
COOTBETCTBUU C HUXKECEeAYIOLWNUMKU TpeboBaHUAMU [26]:
- MaTtepuanb! 4OmKHbI COOTBETCTBOBATL TpeboBaHUAM 4.5. B YaCTHOCTU, cuCTEMbI TPYOONpPOBO40B paboye-
ro NpoAyKTa AO0IMKHbI ObITb CKOHCTPYUPOBAaHbLI U3 MaTepuana:
- NpeagHa3Ha4YeHHoro Ang padboTtbl B BOAOPOAHOU cpeae, UMEIOLLIEr0 MEXaHUYECKUE XapaKTEPUCTUKN,
obecnevymnBaroLLne HENPOHNLAEMOCTb U CTOMKOCTb K BO3AENCTBUIO BOAOPOAA;
- CTOMKOTO K KOPPO3UKU B CpeaAe KOHAeHcaTa.

[] PUMEeYAdHWE — HeMeTannunyeckme MaTepWalibl AOJIXKHbBI ObITb orpegesiedHbl ¢ y“4eTOM TeMneparypHoOro
q:)aKTopa, COnpoTnBrAeMoOCTu U CTOUKOCTU K BO3JENCTBUIO KOHAEHCATA.

- CuctemMbl TpyOONpPOBOAOB NPOAYKTA AOIHKHBLI ObITb CMPOEKTUPOBAHbLI U CKOHCTPYMPOBAHbI TAKUM 0B6pa3om,

4yToObI 06ecnevnBanach KOMNEHcALMA, CBA3AHHAA C UX paCcLUMPEHUEM, YCaaKon, BUDpaunein, oceaHueM u rope-
HUEM.

- Cucrembl TpyobonpoBOAHOIO TPAHCNOPTUPOBAHUA MPOAYKTA A0IMKHbI ObITb CNPOEKTUPOBAHBLI U CKOHCTPYU-
POBaHbI TAKMM 00pa3om, YTOObI NpeaynpeanTb BO3MOXXHOCTb BOAOPOAHON YTEUKMN.

- Ha cucrembl TpydonNpoBOAHON TPAHCNOPTUPOBKM NPOAYKTa A0IMKHO ObITb HaHeCeHO 0003Ha4YeHne «BOO-
PO[l» c nHtepBanamu, He npeBbiLLatoWmMmMmn 3 M. BykBbl 3TOM HAANMUCU AOIMKHbI ObITH PA3NUYMMOro LIBETA.

- Ha BbinyckHon naTpydoK cuctembl TPYyOONPOBOAHOIO TPAHCNOPTUPOBAHUSA NMPOAYKTA BOAOPOAHOIo reHepa-
TOopa AomkHa ObITb HAHECEHA creayloLLasa MapknpoBo4YHasa HaaNUCh: « na TpaHCcnopTUPOBaAHUA NPOAYKTa B AaH-
HOM BOJIOPOAHOM reHepaTtope TpedyeTcda cneunanbHaga cuctema TpyoonpoBoaHOro TpaHecnoptTuposaHus. lNepe-
YeHb 3anacHbIX4YacTen U METOAbl YCTAHOBKU yKa3aHbl B UHCTPYKLIUMK MO YCTAHOBKEY.

N3roToBUTENb AO0IMKEH BKIMIOYUTL B TEXHUYECKYIO IOKYMEHTaLUUIO UHCTPYKUMUKM NO YCTAHOBKE TPydonpoBoaa
pabdoyero NPoayKra.

[TpuMedyaHNe—PekoMeHAaAUNN NO YCTAHOBKE cUCTeMbl TpybonpoBoda paboyero npoaykra BKIHOYEHLI B
npunoxeHue .
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4.6.3 Cuctema tTemnepaTypHOro KOHTpons

Ecnu cucrema TepMOKOHTPONSA HE CBA3AaHA C CUCTEMOU ObITOBOro BOAOCHAOXKEHUSA, MOTYT NCMONbL30BaTbCH
nodble cpeacTBa Tennonepeaaydun, C y4eTomM XMMMU4eCKoro BO3aeNCTBUSA MNPUMEHAEMbIX XXUOKOCTEN UIN ra30B.

Ecnu npucyTCcTBYET PUCK B3AUMOAENUCTBUSA CUCTEMbI TEMIMEPATYPHOIO KOHTPOSA C ObITOBLIM BOJOCHADXKe-
HUEM, TENNMOOOMEHHUK AOIMKEH UMETb ABYXCTEHHYIO KOHCTPYKUUIO. Mexay cTeHKamMn AoImKeH ObiTb BO3AYLLUHbIN
3a30p, COOOLLAIOLLINNCA C OKPYXKatoLLEen cpeqon. HecMOoTpa Ha BblLLEN3NOXKEHHOE TpeboBaHUE, MOXXET UCMONb30-
BaTbCA M OAHOCTEHHAA KOHCTPYKUMA, €CNKU AaBNEHUE TOKCUYHOro oxnaanutensa no kpamHen mepe Ha 70 kl'la Huxe,
yeM 1aBneHne Co CTOPOHbI ObITOBOro BOAOCHADXEHUSA, UTO AOJIMHKHO KOHTPOJNIMPOBATLCA NPUOOPOM perncrpaumm
nepenaga gaBrneHus, UNu B cnyyvae, Korga ucnonb3yeTcd HETOKCUYHbIM OXNaauTenb.

4.7 NMpeporBpalieHne onacHOCTEN BO3ropaHma v B3pbiBa

4.7.1 O0wMe NnonoXxeHus

BoaopoaHbIM reHepaTop A0IMKeH ObITb CNPOEKTUPOBAH M CKOHCTPYUPOBAH TakuM 00pa3om, YToObI obecne-
ynBanoch npegynpexaeHue nodoro BO3MOXHOIO PUCKa rnoxapa unm B3pbisa, BO3HUKAIOLLIErO B CAMOM BOAOPO/I-
HOM reHepaTope UK B pe3ynbTaTe BOCNNAaMEHEHUA rOPOYNX ra3oB, >KMAKOCTEN, NAPOB U APYIUX BELLECTB, NMPO-
N3BOAUMBIX UNU NCNONb3YEMbIX BOAOPOAHLIM rEHEPATOPOM.

4.7.2 NMpeporBpaleHne onacHoOCTen BO3ropaHusa u B3pbiBa BONIU3N BOAOPOAHbLIX reHepaTopoB,
00OpYyAOBaAHHbIX WWKahamn

4.7.2.1 BoaopoaHble reHepaTtopbl, O000pyaAoBaHHble wWKadamu, npeaHa3HaYeHHble AOnNSA
JKkcnnyaTauum B 6e30nacHbIX 30HaX

4.7.2.1.1 BeHTUNALUMNA OTCEKOB B KOTOPbIX MOIyT coaep>XaTbCA roprovyuve rasbl Uiv napbl

OTCeKN BOAOPOAHOIO reHeparTopa, B KOTOPbIX MOTYT COAEPXKAaTbCA roproYne ra3bl Unu napbl, 40JMKHbI BEHTHU-
NMMPOBAaTLCA MEXaHNYECKUM NMYTEM NPU OTPULATENBLHOM AAaBNEHUU (pa3peXXeHNU) OTHOCUTENBHO APYIrMX OTCEKOB U
X OKpY>keHunA. [lepedoun B padboTe BEHTUNALMN, YCTAHOBMNEHHbIE MPU U3MEPEHNN UHTEHCUBHOCTU BEHTUNALIMOHHO-
ro NOTOKa UNu NP U3MEPEHUN JaBNEHUA, AOJKHbI MPUBECTU K OTKIIOYEHUIO BOAOPOAHOIO reHeparopa.

HecmoTpAa Ha BbILLEYNOMAHYTOE TPpeboBaHWE, B BOAOPOAHbLIX reHepaTopax, npeaHasHa4YeHHbIX A UCMOSb-
30BaHUA BHE NMOMELLEHUA, OTCEKMU C UCTOYHMKAMM FTOPKOYEro ra3a unm napa MoryT BEHTUNMPOBATbLCA NMPU MOTOXKN-
TenbHOM AaBneHuu B COOTBETCTBUU C [OCT P MOK 60079-2 n [35].

MuHUMAanNbHbIN BEHTUNALUWMOHHbIN MOTOK AOIMKEH ObITb OTPENYNUPOBaAH TaknM 00pasom, YTOObI A1 CKOPOCTU
BbIOpOCa roptoumx rasos nnu napos U3 BOAOPOAHOIo reHeparopa MakcumarbHasa KOHLEeHTpauua nodoro roptoye-
ro ra3a B BEHTUNALMOHHOM NOTOKE cocTaBnana He bonee 25 % HMXHEro npeaena B3pbiIBaeMOCTU BO BCEX YCIOBMU-
AX aKcnnyaraumu, 3a UCKINKYeHMEM BOAOPOaAa, AN KOTOPOro BbIODPOC He AOMKEH npeBbilwaTh 25 % HMXKHEro
npeaena BoCnnamMmeHeHUs.

OTCeKku BOAOPOAHOro reHeparopa, cogepXaLume anekTpuyecKkoe nnm mexaHu4yeckoe obopyaoBsaHue, 40Imk-
Hbl BEHTUNNPOBATLCA CBEXUM BO3AYXOM NPU N30bITOYHOM AaBNEHNUN OTHOCUTENBHO OTCEKOB C UCTOYHUKOM FOpIO-
YMX ra3oB UK NApoB, 3a UCKINIDYEHNEM CNYYaAEB, KOrga Takne OTCEKN OTHOCATCA K KnacCUMULIMPOBAHHON 30HE
«OTCEK C UCTOYHMUKOM roproumnx rasoB unum napos» B coorBeTctBUMU C [OCT P M3K 60079-2 u [35].

4.7.2.1.2 BbloOpoCbl OrHeonacHbIX BelecTB

BoaopoaHbI reHepaTop A0IMKEH ObITb 000pYyA0BaH NACCUBHLIMU U aKTUBHbIMU CPEeACTBaAMN NN KOMOUHA-
LMen 3STUX CpeacTB ANnd npeaoTBpaLleHns BO3MOXHbIX BbIDPOCOB OrHEOMACHbLIX BELLECTB, ra30B UK NAapOB BHYT-
PU OTCEKOB BOAOPOAHOrO reHepaTopa co CKOPOCTbIO, MPU KOTOPOW BbIOPOCKLI HE MOTYT ObIThb NEPEMELLAHLI MEXAa-
HUYECKON BEHTUNALIMEN 10 YPOBHEU MEHEE 25 Y% HWXHErO npeaena B3pbiIBAEMOCTU, 3a UCKINIOYEHMEM BOAOPOAA,
1N KOTOPOro BbIOPOC HE AOIMKEH npeBbILLaTh 25 % HMKHEro npeaena BocniaMmeHeHus.

[TacCuBHbIE CpeacTBA MOTYT BKOYaTb B cE0A MeXaHN4YeCKoe orpaHnyeHmne BbIOpPOCOB OrHEONAaCHbIX ra30B
U1 NapoB A0 MakKCUMAanbHOro 3Ha4eHUA C NOMOLLUBIO conen Unu Apyrux Nogo0OHbLIX METOA0B OrpaHUYeHus
NoTOKa, NN NpeaoxXpaHUTENbHbIX MydT, CKOHCTPYUPOBAHHbLIX TAKUM 00pa3omM, YTOObI OHM OrpaHUYMBanun CKo-
POCTb BbIOpOCa A0 NPeayCMOTPEHHOTO MaKCUMAanbHOro 3Ha4YEHUS.

AKTUBHbIE CpeacTBa MOTYT BKIOYaTh B ce0A n3MepeHne un perynupoBaHme noToka unm ycTtpomncraea 0e3o-
MacHOCTU, HaNpPUMepP gaTUYMKM OrHEONACHOro ra3a. 3Tn cpeacTBa A0JKHbI COOTBETCTBOBATL TPeOOBaAHUAM, U3IO0-
XE€HHbIM B 4.10, n AOIMKHbI NPUBOAUTL K OTKINMKOYEHUIO BOAOPOAHOrO reHeparopa npu BO3HMKHOBEHUKW YCNOBUMN,
MNP KOTOPbIX KOHLUEHTpaLUNA nodoro roptoyero ra3a B BEHTUNALUMOHHOM BblOpoce npeBbilLaeT 25 % HWXKHero
npejena B3pbiIBAEMOCTHU, 3a UCKITIOYEHUEM BOAOPOAA, AN1A KOTOPOTro BbIOPOC HE A0IMKEH NMPEBbLILLATL 25 Y% HUXK-
HEero npeaena sBocnnameHeHus.

[TpnumMmedyaHUNe— HeoXnaaHHbIE U KaTaCcTPOPUYECKUE HEUCTIPABHOCTU He AOJIKHbI CUMTATLCA CLUeHapuem
0ObIMHOro BLIOPOCa B AaHHOM aHanui3e, ecrnn 3alluTa oT Takux cboeB He Obina npeaycMoTpeHa Npu NPoOeKTUPOBaHUN
eMKOCTEW ANSA ropronx ra3oB U cUCTeM TpyoonpoBOAOB (CM. TakxKe 4.6).
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B BOAOpPOAHbLIX reHepartopax, npeaHa3Ha4YeHHbIX ANA UCNONb30BaAHNUA B NOMELLUEHUAX, BEHTUNALIUA U Bbl-
TSXKHOE YCTPOMUCTBO AbIMOBOIO ra3a Ao kHbl ObITb CNPOEKTUPOBAHLI B COOTBETCTBUN C TPEOOBAHUAMMU K BEHTUNSA-
LUMOHHOWU CUCTEME UNTU CUCTEME AbIMOBOIO rasa cornacHo 4.6.2.3.

HunakotonnmBHbIE BOAOPOAHbLIE rEHEPATOPLI A0KHbI BKIOYATL cpeacrea, obecnevnBatoLme 3amTy oT
OMacHOCTU BO3ropaHusa, HanpuMmep BEHTUNALUMOHHBLIN LLUKAM nnu apyrue cpeacrea. Ecnu BbibpacbiBaeMoe Xua-
KO€ TONMMBO MOXXHO YNOBUTb, MCNONb3YKOTCA COOTBETCTBYIOLLUME YNOBUTENN, NOAAO0HbI ANA YTEYKU UNN APYTUE
KOHTENHEPLI, COODLLAOLLMECS C OKpYXatoLlen cpeaon.

4.7.2.2 BogopoaHble reHepaTopbl, 000pyaoBaHHble wWkKadamu, npeaHa3HAYeHHble AOnNSA
MCMNOJSIb30BaHUA B ONACHbIX 30HAaX

BoaopoaHble reHepatopbl, NpeaHa3dHa4YeHHbIE ANA UCNONMb30BAHUA B OMACHbLIX 30HAX, AOIMKHbI COOT-
BercTBoBarb TpeboBaHnam [OCT P M3K60079-0, TOCTP M3K60079-2, TOCTP M3K60079-10-1,
[OCT P MOGK 60079-10-2, B yacTtu, nx kacatrwwieuncsa [34], [35], [36].

4.7.2.3 ONacHOCTU BHYTPU WLKA( OB reHepaTopoB

4.7.2.3.1 O011He NnonoXxeHun

LLIkadpbl BOAOPOAHOIO reHepartopa A0XKHbl ObITb CNPOEKTUPOBAHbI TAKUM 00pa3oM, UTOObI NMOObLIE BbIOPOCHI
rOPHOYNX XXMAKOCTEN, ra3oB UNU NApPOB BHYTPU LLUKAJPOB reHeEPAaTopoB U, cnegoBaTeribHO, 00beM ONAaCHbIX 30H UX
BHYTPEHHEro NpocTpaHcTBa CBOAUIIUCE K MUHUMYMY B pabo4nx n Apyrux ycrnoBusax, C yHeTom 4acTtoTbl, NPOA0r-
XXUTENBHOCTU N KONMUYEeCTBA 3TUX BbIOPOCOB.

4.7.2.3.2 Knaccudukaumsa onacHbIX 30H

OTCeku CropoynumMm rasom nnu napom B LLKadpax BOAOPOAHOro reHeparopa A0MKHbI ObITb Knaccumuumnpo-
BaHbl, a 00beM onacHbiX 30H onpeaeneH cornacHo NTOCT P MGK 60079-10-1, TOCT P M3OK60079-10-2 n [395],
C Y4ETOM BO3MOXXHOMW YaCTOTbl U CKOPOCTU BbIOpOCca, PU3NYeCKnx CBONCTB BblIOpacbiBAEMOro Marepuarna, BEHTU-
nAaunmn, reoMeTpumn CUCTEMbI U APYrUX 3HAYNMBbIX PAKTOPOB.

4.7.2.3.3 ACTOYHUKKN BOCNMJIAMEHEHUA BHYTPU WWKAKDQ OB

N3roTtoBUTENDL AOIMKEH YCTPAHUTL UCTOYHUKU BOCMIAMEHEHUSA B KNACCUMPULNPOBAHHBLIX (OMACHbLIX) 30HaX
LKadpa, coonogaa cneayoLune TpedoBaHuA:

- MPUMEHSAEMOE ANEKTPOOOOpYAOBAHNE A UCNOSIb30BAHUA B KIACCUMPULIMPOBAHHBLIX 30HAX J0IMKHO COOT-
BeTcTBOBaTL [OCT P MOGK60079-10-1, TOCT P MGK 60079-10-2 1 [35];

- YCTAHOBIIEHHbIE YCTPOMUCTBA ANd aneKkTponoaorpesa A0MKHbI COOTBETCTBOBATL [67];

- TEeMnepartypa noBepxHocTen He npeBbillaeT 80 % TemnepaTtypbl camMOBOCMIaMEHEHUSA roproYvero rasa
unu napa, °C.

[TpumMedyaHNe— CBeaeHNUa O TemnepaTtypax BoOChNaMeHeHUa pasfmUYHbIX OrHEOMAaCHbLIX XUAKOCTEN
npuBeaeHbl B [36];

- BO3MOXXHOCTb CTaTUYECKOro paspsaaa AormKHa ObITb YCTpaHeHa HaaneXxaLumm aneKTpuy4eckum coeaAnHEHN-
eM 1 3a3emneHunem [38] n npaBunbHbIM NOAOOPOM MATEPUANOB COrnacHo 4.5;

- 00bopygoBaHue, coaepallee Matepuansl, yCKOpSoLLME peakLnto OKUCIIEHNUSA OTHEONACHbLIX rA30B B CMe-
CU C BO3JYXOM, JOIMKHO CAEPXMNBATb pacnpoCTpaHeHne peakumnm nd 06opyaoBaHUs B OKPY>XatoLLy OrHeonac-

HYIO cpeay.

4.7.2.3.4 [lpoayBKka BEeHTUNMUPYEMbIX 30H

Ecnu Tun knaccuduunpoBaHHOW 30HbI MpeaycMaTpuBaEeT HaNM4ne NPUHYANTENLHOW BEHTUNALMK, NPOoAYyBKa
9TOU 30HbI AOoJKHA ObITb 0becrnevyeHa He MeHee YeM NATUKPATHbIM BO34yXO0O0OMEHOM A0 BKNIOYEHUS NMOObIX
YCTPOUCTB, HEMPUMEHAEMbIX B HEBEHTUINUPYEMBbIX KIMACCUPULIMPOBAHHbLIX 30HaX.

B nHoM cny4yae reHepaTtop A40mkeH ObITb 000pyaoBaH npudbopamun aAng u3smMepeHns coctaBa BEHTUNALIMOHHO-
ro BbIOpoca, KOHTPONMUPYIOLLIMMK KA4eCTBO NMPOAYBKU, HEOOX0AUMON ANA AOCTUXKEHNA YPOBHEWN HUXKE 25 Y% HUXK-
HEero npejaena B3pbIBAEMOCTHU, 3a UCKINIOYEHUEM BOAOPOAA, ANS KOTOPOro BbIOPOC HE A0JMKEH NPeBbILLATL 25 %
HUXXHEro npeaena BocnnamMmeHeHus.

Bce npudopesbl, BKNo4Yaemble A0 NPOAYBKU UNU ANA OCYLLECTBNEHUA NPOAYBKU, A0TKHbLI ObITb MPUroAHbIMY
ONA UCMONb30BaHUA B HEBEHTUITMPYEMbIX KnacCUPUUUPOBAHHbLIX 30HAaX.

[1poayBKa HE OCYLLIECTBNAETCA, ECINN cpeaa BHYTPU OTCEKA U KOHCTPYKLUMSA CONMYTCTBYIOLLMX TPYOOMNPOBO-
[10B COOTBETCTBYIOT NMPUHATbIM KPpUTEPUAM OE30MNACHOCTMH.

4.7.2.3.5 TexHnyeckoe obOCnyxumBaHue o0O0OOpyaoOBaHUSA, OKa3blBAKOLWEro BIIMAHUE Ha
Krnaccu@uKauuno onacHbIX 30H

N3roToBUTENL A0IMKEH BKNIOYUTb B TEXHUYECKYIO JOKYMEHTALMIO HA NOCTaBnaemMoe obopyqoBaHUE UHCT-

PYKLIMK, rTapaHTUPYIOLLUME, YTO 060pya0BaHNE BCEX BUA 0B, OKA3bIiBAIOLLIEE BITUAHME HA KNACCUDUKALIMIO 30H, NPW
ero TEXHMYECKOM ODCNY>XMBAHWUK U NOCNEAYIOLLIEM BBOAE B IKCMIyaTauuto, A0IMKHO ObITh TLLATENBHO NPOBEpPE-
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HO 10 1 NOCre NOBTOPHON COOPKN AnNSA COXPaHEHUA LIeNOCTHOCTU nepBOHAYanbHOW KOHCTPYKLMKU, MOCKONbKY
ero cCocrosiHue BnuaeT Ha ©e30nacHOCTb.

4.7.3 NpeporBpawieHue onacHoOCTen BO3ropaHmsa U B3pbiBa BOIM3U BOOAOPOAHbLIX reHepaTopoB,
He 000OpYyOOBaAHHbIX WKadhamn

BoaopoaHble reHepaTopsbl, HE 000pyA0BaHHbIE LUKAaMK, npegHasHa4YeHHbIe A4S UCNOSIb30BAHUA BHE MO-
MELLEHUA, ABNAITCA NOTEHUMANbHLIMWU NCTOYHUKAMU BbIOpOCa OrHeomnacHoro rasa u napa. OHu OMKHbI ObITb
CNPOEKTUPOBAHbLI TAKUM 00pa3oM, YTOObI BCE BbIDPOCHI TOPHOYNX XKUAKOCTEWN, ra30B UMK NapoB U3 BOAOPOAHOIO
reHeparopa u, cnegoBaTternbHO, 00beM OnacHbIX 30H BONU3n reHepaTopa Obinn cBegeHbl K MUHUMYMY MPuU pabo-
UMX N APYIrMX yCNOBUSAX, C Y4ETOM HaCTOThI, MPOAOIMKUTENBHOCTU U KONMU4ecTBa BbiOpocoB. HdopmaLumna no
aKcnnyaTtauum n TeEXHU4YECKoOMY 00Cny>XKMBaHMIO BOAOPOAHOIO reHepaTopa ¢ y4eToOM BbILLEU3NOXXEHHOIO TpeboBa-
HUA A0IMKHA ObITb BKIMIOYEHA B TEXHUYECKYIO JOKYMEHTALUIO 000pya0BaHUA.

Bce nnowaan Bonu3n BOAOPOAHOIO reHeparopa, He 000pya0BaHHOIO LWKadpamu, 40IMKHbI ObITb KracCcudu-
LMPOBaHbI, a 00beM onacHbIX 30H onpeaeneH, cornacHo NTOCT P M3K 60079-10-1, TOCT P M3K 60079-10-2 1
[35], ¢ yueTOM BO3MOXHOW YaCTOTbl U CKOPOCTU BbIOpOCa, hn3nyeckux CBOUCTB BblOpacbiIBAEMOro matepuana,
BEHTUNALUWUKN, FEOMETPUN CUCTEMBI U APYTNX 3HAUYUMbIX PAKTOPOB.

TexHn4yeckasa JOKYMeHTauUua Ha nocrtaBsndemoe obopyaoBaHue gormkHa cogepxXaTb MHCTPYKLIMK MO YCTa-
HOBKE, YKa3bIiBalOLLUKWE HA TO, YTO B KNnacCuPLMPOBaAHHbIX ONACHbLIX 30HAX UCTOYHUKK BO3ropaHua A0MKHbI ObITb
YCTPAHEHbI, MPU 3TOM:

- YCTAHOBJIEHHOE 3MNeKTPoobopygoBaHUe NPUMEHUMO A UCMNONb30BAHUSA B KITACCUMDULIMPOBAHHbLIX 30HAX
cornacHo [OCT P MOK 60079-10-1, TOCT P MGK 60079-10-2 un [35];

- 3Ha4YEeHUe TeMnepaTypbl MNOBEPXHOCTEN HE npeBbilIaeT 80 % 3Ha4yeHua TemnepaTtypbl CAMOBOCMIIAMEHE-
HUA roptodero rasa unm napa, “C;

- YCTAHOBNEHHbIE YCTPONCTBA AN 3anNeKTponoaorpesa A0mKHbl COOTBETCTBOBATL [67].

[TpuMedaHNe— CBeAeHUa 0 TeMnepaTypax BOCMMaMeEHEHUA pPasfUYHBIX OrHeonacHbIX XUAKOCTEW
npuseaeHbl B [30].

- BO3MOXXHOCTb CTAaTUYECKOro paspsaga yctpaHeHa nytemMm HaaneXxalwlero anekKTpuyeckoro cCoeguHeHna u
3asemMneHusd [38] n npaBunbHbIM NOAODOPOM MaTEPUANoB cornacHo 4.5;

- obopyaoBaHue, cogep kallee Mmarepuansl, 4onycKkatoLne ycKkopeHue peakumnm roptodnx ra3oB ¢ BO3ay-
XOM, AOJHKHO CAEPXUBATb pacnpocTpaHeHne peakumm n3 o00opyaoBaHUA B OKPYXKAIOLLIYIO TOPIOYYIO Cpeay.

N3rotoBUTENDb AOIMKEH BKNOYNTL B TEXHUYECKYIO JOKYMEHTAaLUWUIO BOAOPOAHOIO reHeparopa cneayoLiyio
MHJPOPMALINIO:

- UHCTPYKUUK, onpeaenatoLwme, Yto B KnaccuuumMpoBaHHbIX 30HaX B cnyvyae npuMeHeHUa MexaHM4eCKon
BEHTUNALIMK 30HA YCTAHOBKM BOAOPOAHOIO reHepatopa NpuHyauTenbHO NpoayBaeTCs nepe BKIMoYeHnem nodbIxX
YCTPOUCTB, HE NPUMEHAEMBbIX AN UCNONb30BAHUA B HEBEHTUNNPYEMbIX KNAaCCUPULNPOBAHHLIX 30HAX:

[TpumMmedaHUd

1 IHTEHCMBHOCTE NPOoAYBKU onpedensaeTca aHanmnM3oM XapakTepUCTUK NOoToKa U reoMeTpUn CUCTEMBI.

2 Bce npubopbl, BKNOYaeMble 40 NpOAYBKA UNKU ANA OCYLECTBNEHUA NPOAYBKA, AOMXKHbLI OblTb NPUMEHUMbBI ANA
MCNONMBb30BaHUA B HEBEHTUNMUPYEMBIX KacCcUuPULMPOBaHHLIX 30HaX.

3 lNpoayBKa He OCYLLECTBNAETCA, €CNU cpefa BHYTPU OTCEKA N KOHCTPYKLNA CONYTCTBYHOLWMX TpyOONpOBOAOB COOT-
BETCTBYIOT MNPUHATLIM KpUTEpUamM 06e30MaCHOCTMU;

- UHCTPYKUKUK, onpeaenatoLwime, 4to s6nm3m BogOPOAHbLIX FTEHEPATOPOB, NpeaHa3HavYeHHbIX 419 UCNOSb30-
BaHWA BHE MOMELLEHUA, OTCEKWN, CoAEpPKALLME INEKTPUYECKOE U MEXaHNYECKOoe 000pya0BaHNE, BEHTUIUPYIOTCH
NPU NONOXKUTENBbHOM AAaBMEHUU BO3AYXOM UMK Heroprovnmu xkmakoctamum cornacHo [OCT P MOK 60079-2 [34],
3a UCKNIOYEHNEM CIy4YaeB, Koraa obopyaoBaHUe NPUMEHNMO ANS UCNONb30BAHNSA B KNacCUUKaALUMOHHbIX 30HaX
cornacHo FTOCT P MGK 60079-10-1, TOCT P MOK 60079-10-2 n [35],

- UHCTPYKUUN, onpeaenswme, 4to nioboe obopyaoBaHue, OKa3biBAOLLIEE BIIMAHUE HA Knaccuukauuto 30H,
MNpu ero TexXHM4eCcKom 00CNy>XMBaHNMU U BBOAE B IKCMyaTauuio TLLUATENLHO MPOBEPAETCA 40 U NOCNE MOBTOPHOM
cOOpKM Ha NpegMET COXPaHEHUS LIENOCTHOCTU NePBOHAYarIbHOW KOHCTPYKLUK, MOCKOMbKY €ro COCTOSAHUE BIUAET
Ha Oe30MNacCHOCTb;

- UHpopMAaLNIO, TPEDOBAHUA N APYIME OrPaHUYEHUA NO YCTAHOBKE W SKCMNnyaTtaumm BOAOPOAHbIX FTEHEPATO-
poB 0e3 WwKadoB ANA NpeaoTBpaLleHNSa PUCKOB 340P0BbIO NI 0€30MacHOCTI.

4.7.4 openkn

KOHCTPpYKLNEN BOAOPOAHBLIX FTEHEPATOPOB A0MKHA ObITb UCKITIOMEHA BO3MOXHOCTb CKOMMNEHUS rOPHOYNX UMK
B3PbIBOOMNACHbLIX ra30B B ropernkax (CtapToBbIX, OCHOBHbIX U BCMOMOraTenbHbIX ropenkax B neyn pudpopMuHra,
ropernkax octato4yHoro rasa).
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OcHOBHada ropenka gomkHa obiTb 000pygoBaHa UCTOYHUKOM BOCMNAMEHEHUA U YCTPOWUCTBOM NPAMOTO
BOCMNaMeHEHUS.

[1pon CnoNb30BaHMKU YCTPOUCTBA NPAMOIro BoOCcnnamMmeHeHUsa OHO A0OIMKHO PErynupoBaTbCca aBTOMaTUYECKU U
HE AOJKHO NPUBOAUTL K NMOBPEXXAEHUAM OCHOBHOM ropenku. JomkHbl ObITb 00ecneyeHbl cpeacrBa npeaoTBpa-
LLUEHWNA HENMPAaBUITbHOWU COOPKN NN HENPABUIbHOIO MOHTAaXKA NMOOOro yCTPOUCTBA MPSAMOIro BOCNNaMmeHeHus.

[1pM Mcnonb30BaHUU UCTOYHMUKA BOCNNAMEHEHUA OH AOJKEH PErynMpoBaTbCa aBTOMATUYECKN, MPUYEM
MCTOYHUKOM BOCMNIMaMEHEHNA AOIMKHO 3axkuratbea nodoe Tonnmeo. JomkHbl ObITb 00ecneyeHsbl cpeacrea Ang
npeaoTBpaLleHns HeKa4yeCTBEHHOW COOPKN UMK HENPABUNBLHOIO MOHTaXa NtoOOro NCTOYHUKA BOCMNNAMEHEHUS.

Korga UCTOYHUK BOCMNaMEHEHUA ABNAETCA HEOTHLEMITEMON YaCTbIO CTAPTOBOU rOPENKN, OHA AOIMKHA COOT-
BETCTBOBATb TEXHUYECKMM YCNOBUAM, YCTaHABMUMBAEMbIM HACTOALLIMM CTAHOAPTOM.

ABTOMAaTU3UPOBAHHbLIE ANEKTPUYECKMUE CUCTEMBI YNPABNEHUA rOPENKON A0JMKHBI COOTBETCTBOBATL TPeboBa-
HUAM, N3NOXXeHHbIM B 4.10.2.1.

[Tnama OCHOBHOW rOpenku, ICTOYHMKA BOCMTAMEHEHUA NNU UX 000UX AO0JHKHO KOHTPOMNMUPOBATLCA AETEKTO-
poM nnamMmeHun. Ecnu ocHoBHAasA ropenka BocnnameHAaeTcsa MCTOYHUKOM BOCMNMaMeEHEHUA, NPUCYTCTBUE NMAaMEHU B
MCTOYHUKE BOCMNaMEHEHNA AOIMKHO ObITb OOHAPY>XXEHO AETEKTOPOM A0 NoAa4vu ra3a B OCHOBHYIO ropenky. Cucre-
Ma C UCTOYHUKOM BOCMIMaMeHeHna NynbCUpPyoLLEro 4eUCTBUA AO0MMKHA KOHTPONUPOBATL HAaNn4ne nnamMmeHu B
OCHOBHOM ropernke cpasy >ke nocrne nepunoaa yctaHoBNeHUA OCHOBHOIO nNrnamMeHMu.

CTOYHUK BOCNNaMeHeHNAa 0mKeH 3P PEKTUBHO BbINONHATL CBOU PYHKLIMK NMPU NtOOOM YPOBHE nogadu
TOMNMBA B HETO.

Korga noaBoa SHEPrum NCTOMHUKOM BOCMNNamMeHeHnsa nunotom He npesbiwaeT 0,250 kBT, He TpebyeTtcs
onpeaendartb nepuoa yCtaHOBNEHUA OCHOBHOIO nnameHun. Korga noasoa aHeprun nunota npesbilaeT 0,250 KBT
UK B Ccrny4ae NnpaMoro BocnnamMmeHeHNa OCHOBHOU ropenku, nepuoa yCtaHoOBNEHNA OCHOBHOTIO NamMeHu onpeae-
NAEeTCA U3roToBUTENEM TAKUM 00pa3oM, YTODbI MPU UCTIbITAHUN 3a4ePXKU BOCMNIAMEHEHUA N0 5.4.6.2.7, HE BO3-
HUKana yrpo3a ana 3oposba unm 6e3onacHoCTn oo0cnyXxmMBatoLLEero nepcoHana unv noBpeXxaeHna soaopoaHoro
reHeparopa.

CurHan Kk nogadye rasa B OCHOBHYIO ropenky AOMKeEH nogaBaTbCa TOMbKO NOCHE TOro, Kak AeTeKTop 00HAapYy-
XXM nnamsa UCTOYHUKA BOCNNaMeEHEHUA.

Kaxkgaqa npoueaypa aktTusnsaumm UICTOYHUKaA BOCNNaMeHEHUA UK YCTPOUCTBA NPAMOro BOCninameHeHus
OCHOBHOW ropernku AomkHa Ha4YnMHaTbCA C OTKPbIBAHUA TONNUBHLIX KNanaHoB U 3aKaHYMBATbLCA UX 3aKPbIBAHUEM.
ckpa gomkHa cCoXpaHATbLCA A0 BOSHUKHOBEHNSA BOCNNAaMEHEHUA UNKU A0 KOHLIA nepuoga yCTaHOBNEHNA OCHOB-
HOMo NNaMeHM.

He 4omKHO OCyLLEeCTBNATLCA Oonee Tpex NonbITOK BKMOYEHUS UCTOYHMUKA BOCNNAMEHEHUA UK YCTPOWUCTBA
NPAMOro BocrnrnameHeHna OCHOBHOW FOPENKU, NpUYem Kaxkaaa nonbIiTKka 40JMKHA CONPOBOXKAAaTbCA NPOAYBKOW.
OTCyTCTBUE NNamMeHn Nnocne TPETbEN NONbITKU A0MKHO NPUBECTU NO KPAanHEN MePEe K 3HEPro3aBUCUMOUN DIOKU-
DOBKE CUCTEMBI.

B cnydyae 3aracaHuga nnamMmeHu cucrema gomkHa OCyLLIEeCTBUTb NOBTOPHOE BOCMNNAaMEHEHNE, MOBTOPHbLIN
LMK UMW SHEPro3aBUCUMYIO ONOKUPOBKY.

Bpems OrnokMpoBKu rnpu 3aracaHumn nrnameHmn UCTOMHMUKa BOCNNamMeHEeHUA Unm yCTponcTea npsamoro BOCrna-
MEHEHNA OCHOBHOW rOPENKN HE AO0IMKHO NPEBbLILLATL 3 C.

Ecnun ocyLlecTBnaeTca NOBTOPHOE BOCNNMAaMEHEHUE NPU YCIOBUAX UCTILITAHUA MO 5.4.6, yCTPOUCTBO NPAMO-
ro BOCnnameHeHns AomkHO ObITb OTKIIOYEHO He Dornee Yyem Ha 1 ¢ nocne nc4e3HOBEHUA curHana nrnameHu. B
3TOM CIy4ae nepuoj yCtaHoBIMeHUS OCHOBHOIO MamMeHun 40JDKEH ObITb ONpeaeneH ¢ y4eTOM BKIMIOYEHUNSA YCTPOU-
cTBa BocnnameHeHua. OTCyTCTBME NNaMeHN B KOHLUE Nnepunoaa yCTaHOBNEHUSA NNaMeHun, yKazaHHOIro M3rotToBUTE-
nem, 4OMKHO NO KpanHEN MepPE NPUBECTU K SHEPro3aBUCUMON ONOKUPOBKE.

[ 1OBTOPHOMY LIMKIY, OCYLLECTBNAEMOMY NPU YCINOBUAX UCMbITAHUA N0 5.4.6, AOMKHO NpeaLLeCcTBOBAaTh Npe-
PbiIBAHWE No4a4n rasa v npoayBKa; LIMKN BOcnnaMmeHeHuUsa A0mMKEH ObITb NOBTOPHO 3anyLUueH ¢ Ha4Yana. B aTom
criydyae Ha4ano nepuoga yctaHoBNeHNA OCHOBHOIO NiamMeHn pacC4UTbIBAETCA C MOMEHTA BKIMIOYEHUA UCTOYHUKA
BOCMNnameHeHusa. [NonbITOK MOBTOPHOTIO LiMKA HE A0IMKHO ObITh Dornee Tpex, KaXaas NonbITka A0JHKHA CONPOBOXK-
aartbcd npoayBkon. OTCYTCTBUE NNAMEHN B KOHLIE TPETLEN MONLITKU NPUBEAET MO KPAaUHEU MEPE K SHEPro3aBUCH-
MOW ONOKUPOBKE.

Linkn paboTbl ropenku AomkeH OblTb OPraHn3oBaH Takum o0pa3om, YToObI ABUraTerNb, KOHAEHCATOP UMK
CXOXKee YCTPOUCTBO HE MPUBOAUNN B AEUCTBUE TOMNUBHbLIN KNanaH Unu UCTOYHUK BOCNNaMEHEHUSA MOCNE TOro, Kak
OYHKUMA ynpaBneHna OTKINO4Ynna OCHOBHYIO FrOPErKY.

COOTBETCTBYIOLLUNE CpeacTBa A0MKHbI obecne4vnBaTb aBTOMATUYECKYIO MPOAYBKY KOXKyXa UMK Kopryca
ropenkm ot nobon cMecu roproyero rasa nepes npoOHOW NONbITKOW BOCMINAMEHEHNA UNN MEXAY NOMbITKAMU
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MOBTOPHOIO LIMKNA, Koraa n3 coodbpa)keHuni 6e3onacHocTun Tpedbyetcs nacCUBHOE COCTOSAHME A0 3anycKa Unm noc-
ne oTkno4veHnsa. Takaa npoayBka AormkHa odbecnevnBaThb Mo KpanHen Mepe YeTblipexKpaTHbiM BO3AyX00OMEH B
KOXKyXE UIMKU KOPNYCE roOpenKu.

KOMMOHEHTbI UCTOYHUKA BOCMITAMEHEHUSA A0IDKHbI ObITb YCTAHOBNEHbI TAKUM 00pa3oMm, UToObI paboTa 3Tux
YCTPOWUCTB U BOCMINaMEHEHNE roOpenku He noaBeprannucb BO3AEUCTBUIO MOCTOPOHHUX YaCTULL NPU HOPMAarnbHOM
pexxmmMe aKcnnyaradun.

[ormxHbl ObITb 00ecneYveHbl 3PP EKTUBHBIE CPEACTBA, NPeaoTBpaLLaoLLIne BO3BPAT BO34yXa B TOMNNMUBOMPO-
BOJ N TONNKUBA B BO34yX0NpoBoA Npu CMELLMBAHUU NEPBUYHOIO NOTOKA BO3AayXa ¢ ToNMBOM. CUCTEMBI PEry-
NUpoBaHUA Nnoga4vu Bo3ayxa n Tonnuea AOMKHbI NOATBEPAUTL HANU4YUE BO3QYLLUHOIO NOTOKa A0 BOCNNMaMEHEHUA
U NPENATCTBOBATL BXOAY TOMNUBA B KAXKAYIO U3 TOPENOK A0 TEX MNOP, NOKa NPUCYTCTBYET BO34YLUHLIW NOTOK, a B
crny4dae cb604 BO3ayLLUHOINoO BEHTUNATOPA OTKIMIOYUTbL Noga4vy Tonnmaa.

MexaHn4yeckasa cBA3b MeXay CUCTEMaMUN perynupoBaHnda nogaym TonnuMea U Bo3ayxa, ecnm takoBas Uc-
NONb3yeTCcA, A0MKHA ObITb CNPOEKTUpOBaHa Takum odbpasom, YTodbl OHA nogaepKxuBana COOTHOLLEHUE TOMNUBA U
BO34yXa 1 Oblna yCTOMYMBOU K HEUCMPABHOCTAM U OTKIHOYEHUSAM.

[1pn OTKNIOYEHNM ONAacHbIE radbl A0IMKHbI ObITb MOMELLIEHBI B HAAEXKHbIE KOHTEMHEPbI UIMU YHUUTOXKEHbI.

Ecnn Bo3ayx 1 TONNMUBO UK NOTOKN NOPHOYEro TEXHONMOMMYECKOro ra3a KOHTakKTUPYOT C CUCTEMON TEPMOKOH-
TPONA, U3rOTOBUTENb AOIMKEH 000pYya0BaTh BOAOPOAHLIN reHepaTop cpeacresamu npeaoTepaLleHmusa pUCcKoB ANS
340pOBbA UK 6€30nNacHOCTU, BO3HMKAIOLLMX NPU NonagaHnumn Bo3ayxa B TOMAMBONPOBOA UITN NMUHUIO TOPIOYEro
TEXHONMOMM4YeCcKoro rasa, unu npu nonagaHumn ToNnMBa UK roprovero TEXHONOrMYeCcKoro rasa B BO3ayxonpoBoa.

4.7.5 CUcTeMbl KaTariIMTU4ECKOro OKUCrieHUAa TONsIMBa (KatTariMTuvYecKue ropernku)

MN3roTtoBUTENL AOIMKEH NpeaoTBpaLlaTb Hebe3onacHoe CKonneHne orHeonacHbIX N B3PbIBOOMACHbIX ra-
30B BHYTPU KOMMOHEHTOB BOAOPOAHOIO reHeparopa, HeCYLLUMX XKWAKOCTU, B KOTOPLIX MPOU3BOAATCA OFHEONAC-
Hbl€ U B3PbIBOOMNACHbLIE ra3bl ANA NONy4YeHUA KOHTPONMUMPYEMOU peakLUnn KaTanuTUu4ecKoro OKUCrneHnUda Tonnmea
(HanpuMep, KaTanMTUYECKoe YaCTUYHOE OKUCIEHNE, KAaTANUTUYECKOE TOPEHUE).

COOTBETCTBYIOLLIME CPpeACTBA A0MKHbI 0becnevnBaTb NPOAYBKY KOMNOHEHTOB CUCTEMbI KATANMUTUYECKOIO
OKUCNEHNA TONNUBA, KOraa B uensax 6e3onacHoCcTu Tpedyerca obecneyunTsb €€ naccuBHOE (MHEPTHOE) COCTOAHUE
10 3anycKka unu nocne oTknoveHns. B cucrteme npoayBku A0IMKHO MPUMEHATLCA CPEeACTBO, YKa3aHHOE N3TOTOBMU-
Tenem. [lepeyeHb 3TUX CPEeACTB BKITIOYAET, HO HE OrPaHUYNBAETCA a30TOM, BO3AYyXOM U napom. O0bem nNpoayBKu
NOJTKEH ObITb YKa3aH U3roToBUTENEM U ONpPeaeneH C y4eTOM XapakTepPUCTUK NOTOKA, AUMHAMUKU U TEOMETPUN
CUCTEMBI.

3roToBUTENDL A0IMKEH 0DecneunBaTb CpeacTBa, NpeaoTepaLlatoLlme nonagaHme Bo3gyxa B TOMMBOMNPO-
BOJ UM TONNMBA B BO3AYyXONPOBOA U CO34aHNE TONNMBOBO3AYLLUHLIX CMECEN.

B cucremax ¢ obeagHEeHHON roptovein CMEChLIO PerynaTtopbl nogadn Bo3ayxa n Tonnmea AomMKHbl NOATBEP-
OUTb HanNUM4ne BO3AyLUHOIMO NOTOKa A0 Havana peakumm u NPENATCTBOBATL BXOAY TOMNMMBA B PEAaKTOpP, NOKA CUCTE-
Ma He DyaeT npuBeaeHa B 3KCrnyartaLlMoHHYI0 TOTOBHOCTb.B cuctemax c 0oratom roprtodeir CMeCho perynaropb
noga4un Bo3gyxa v Tonnmea A0JDKHbI NOATBEPANTL HANUYME TOMNMBA A0 Ha4Yana peakumm U NPeNATCTBOBATL BXO-
1y BO3/1yXa B peakTop, noka cucrema He OyaeT npuBegeHa B 3KcnnyaTaLumMoOHHY0 rOTOBHOCTb.

MexaHn4yeckaa cBA3b MeXay CUCTeMaMun perynupoBaHnga nogaym TonanMBa U Bo3agyxa, ecnm takoBas Uc-
NONb3yeTcd, AOIMKHA Noaaep>XXmMBaTb COOTHOLLEHME TOMMMBA U BO3ayXa 1 ObITb YCTOMYUBON K HEUCNPABHOCTAM U
OTKIMIOYEHUAM.

MakcumanbHoe BpeMsa 3aep>KKn Hadana peakumm A0ImMKHO ObITb yKa3aHO U3roToOBUTENEM U ONPEAENIEHO
C Y4ETOM MHEPLIMOHHOCTK onpeaeneHna BpeMeHn peakLMn KOHTPONbHbIMW YCTPOUCTBAMU CUCTEMbI U BPEMEHMN,
Tpebyemoro Ans ckonneHmnsa MakcumanbHO 40NYyCTUMOro KONIMYecTBa roptoden Unm B3pbiIBOONAacHOW CMECU, KOTO-
pasg MOXeT 6e30nacHO HaxXoAUTLCA B CUCTEME, C Y4ETOM CKOPOCTU NOTOKA, BOCNNaMeHAEMOCTU TOMNNMBOBO3AYLLI-
HOW CMECU U TEOMETPUN CUCTEMbBI. ECNK KaTanuTnyeckaqa peakuua He Havanach B YCTAHOBIEHHOE U3rOTOBUTENEM
BpPEMS, CUCTEMA aBTOMATUYECKM A0IMKHA OTKMIOYUTb NoJadvy TONnMMBa B pexxume ooeiHEHHOU roproyen CMecu Unu
nogavy Bcex peareHToB B pexxume 0oratoun roptoMein CMeCH.

EcnuTemnepaTtypa Ui UHTEHCUBHOCTL HapacTaHud TeMNepaTypbl KatanuMsartopa BbIXOAUT U3 AnanasoHa,
onpeaeneHHoro U3roToBUTENEM, CUCTeEMa A0IMKHA aBTOMAaTUYECKN ONOKMPOBATLCA C OTKITIOYEHNEM NOJa4un TOMSU-
Ba B pexxume o0eaHEeHHOW roproyen CMecu unum nojadynm BCEX peareHToB B Pexxume Doratomn ropto4en CMecu.
Bpemsa ONoKMPOBKK NPU OTKa3e He A0MKHO NMpeBbILLAaTh 3 C.

[1pn OTKNIOYEHUU CUCTEMBI ONACHbIE rasbl A0MKHbI ObITL 00€3BPEXEHBLI UM YHUYTOXKEHbI.

[1na cny4yaes, Korga CMEeCb TOMNMUBA U BO3ayXa MOXET NOTEHUMANbHO CKONMUTLCA BHYTPU BOAOPOAHOrO
reHeparopa, BbI3BaHHbIX OTKA30M MNPU 3anycke B TeYeHne MakCMmManbHOro BpeMeHn Ha4vana peakumm, ykasaHHoro
M3roToBUTENEM, NPeKpaLleHUEM peakLun, yBenmy4eHnem nunm coKkpaLleHmnem CKopocTu peakumm 4o Hebe3onacHo-
ro 3Ha4eHUa BENUYUHbLI, U3rOTOBUTENDL A0MKEH 0DecneynTb Takne ycrnoBus, YToObl MakCUMMarbHOE KONMMYeCcTBO
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roproMen CMECU, KOTOPOE MOXET CKOMUTLCA NPU CropaHuu, HE NMPEeBbILLAN0 YCTAHOBMNEHHbLIE YPOBHU AaBNEHUS
M TEMNEPATYPbI AN KOMNOHEHTOB, NOABEPraloLLUMXCH TAKOMY BO34ENCTBUIO.

Ecnu BO3ayX M TONNMBO UMW CMECH FOPHOYEro TEXHONOIMYECKOro ra3a KOHTaAKTUPYIOT C CUCTEMON TEPMOKOH-
TPONS, U3roTOBUTENb AOIMKEH 000pPYyA0BAaTh BOAOPOAHBLIN TEHEPATOP CPpeaCTBaAMU NPEAOTBPALLEHUSA PUCKOB ANS
340p0BbsA UM H€30NaCHOCTU, BO3HUKAOLMX NPU NONaaaHuM BO3ayxa B TONNMBOMNPOBOA UINN IMHUIO TOPKOYETO
TEXHONOrM4YECKOro rasa, unu npv nonagaHum TONMBA UMW TOPKOYETO TEXHOTOMMYECKOTO ra3a B BO3AyX0npoBoa.

4.8 NMpepoTBpaleHne onacHOCTEN NOPANKEHUA INEKTPUYECKUM TOKOM

[1pOEKTUPOBAHUE U KOHCTPYNPOBAHUE INEKTPUYECKOU CUCTEMBI, @ TAKXKE NPUMEHEHUE INEKTPUYECKOTO U
3MEKTPOHHOro 000pya0BaHUA, BKITIOYAA SNEKTPUYECKUE ABUraTEeNN U ANEKTPUYECKUE AeTanun, A0MKHbl COOTBET-
CTBOBAaTb TpeboBaHuaAM [38] B cny4vae npombILLUNEHHOro npumMeHeHna nnu [39] B cnyvyae ObITOBOro, KOMMEpPYeC-
KOro 1 NonynpoMbILLUIMEHHOIO MPUMEHEHUS 3NEKTPO00OPYA0BaAHUA.

INEKTpUYeCcKne KOMMNOHEHTbI, YyCTAHOBIEHHbIE B BOAOPOAHbIE reHepaTopbl 0e3 wkadoB, npeaHa3Ha4YEeHHbIX
1N UCNONb30BaHUSA BHE MOMELLEHUA, AO0MKHbI ObITb 3aLUULLEHbI OT A0XKAHA, C MUMHUMAalbHbIM KITACCOM 3NEKTPU-
yeckon 3awuthl IPX4D [43].

MN3rotoBUTENDb AOIMKEH BKIMIOYUTL B TEXHUYECKYIO JOKYMEHTALIMIO NPOAYKLUUN TpeboBaHue 0 TOM, YTO BbIMYC-
KHbl€ OTBEPCTUA BEHTUNALMOHHOW CUCTEMbI BOAOPOAHOIO reHeparopa, npegHasHauyeHHOro Angd ycraHOBKU BHE
NnoMeLLEeHUd, A0IMKHbI ObITb 3aLUMLLEHBLI OT A0XAA AN NpeaoTBPaLLUEHUA HAMOKAHUA SNEKTPUYECKUX KOMMOHEH-
TOB BHYTPU LLKada.

Tun npeodbpasoBaTens A0MKeH ObITb MPUrogHbIM ANS MPUMEHEHUSA B COOTBETCTBUM C [37].

anekTpu4veckun beszonacHoe paccrtosaHmne (No BO3AyXy), yTeyka Toka (no NOBEPXHOCTU), a TakKkKe TOnNLWmMHa
CMNNOLLUHOU N30NAauUnuun A0IMKHbI COOTBETCTBOBATH [44] B YacTu, UxX KacaroLLEeUCS.

4.9 OneKrpoMarHuTtHaa comecTtumocTb (EMC)

BoaopoaHbIh reHepaTop He AOIHKEH NPOU3BOANTL ANEKTPOMArHUTHbIE MOMEXU, NPEBbLILLIAIOLLNE AOMYCTU-
MblIA YPOBEHb B MECTaX, NPeAHa3HaA4YEHHbIX AN ero ucnonb3oBaHusa. Kpome atoro, o6opyaoBaHne AOMKHO
MMETb COOTBETCTBYIOLLMN YPOBEHb NMOMEXOYCTOMYMBOCTU AN €ro NpaBUIIbHOTO (PYHKLMOHUPOBAHUSA B YCIO-

BUSAX KCnnyartauuun. B 3aBMCMMOCTH OT KOHKPETHOIO Criyqast, BOAOPOAHbIN rEHEPATOpP AOIMPKEH COOTBETCTBOBATL
[53] — [60].

4.10 Cucremsbl ynpaBneHna n ooopyaosaHue 3awmutbl U 6€30NacHOCTH

4.10.1 Obwmne TpebOBAHUA

HacTpoukn napameTpoB CUCTEMbI D€30NacHOCTU A0IMKHbI OCYLLIECTBNATLCA HA OCHOBE aHann3a 6e30nacHo-
CTU N HAOEXHOCTU, OnNucaHHoros 4.1.

BoaopoaHbIN reHepaTop A0IMKeH ObITb CNPOEKTUPOBAaH TakKUM 0Dpa3oM, UTOObI eAUHUYHBLIN OTKA3 KOMMOHEH-
Ta 000pya0BaHUA HE NPUBOANUIT NOCNeA0BaTENbHO K BOSHUKHOBEHUIO OnacHbIX ycnoBun. CpeacTBa, npeaoTBpa-
LLaoLWme BO3SHUKHOBEHNE NOCcneaoBaTENbHbLIX OTKA30B, BKNOYaloT B cebsa (HO He orpaHU4nBaloTCS):

- 3aLUMTHbIE YCTPOUCTBA B BOAOPOAHOM reHeparope (Hanpumep, ycTtpoucrea 0NoKMPOBKN N pacLEneHns);
- 3aLUMUTHYIO ONTOKMPOBKY 3NEKTPUYECKON LIENMN;

- UICNOSIb30BAHUE UCTIbITAHHbLIX METOAUK U KOMIMOHEHTOB 000PYA0BaAHUS;
- 0becneyvyeHne 4YaCTUYHOro Unu NONHOro Pe3epPBUPOBaAHUA UK AUBEPCUMUKALMUN CUCTEMDI;
- cpeacTtea And OyHKUUOHANbHbLIX UCNbITAHUN.

[TpnumeuyaHnme— PykoBoLCTBO NO MPOEKTUPOBAHUID 3MTEKTPUYECKUX, SNEKTPOHHLIX U NporpaMMuUpyemMbiX
CUCTEM ynpaBneHua npuBoauTca B [62], [68].

4.10.2 PaboTa cuctem ynpaBreHuUs

4.10.2.1 Oowiue nornoxeHun

BbITOBbLIE, KOMMEPYECKNE N MONYNPOMBbILLUNEHHbIE BOAOPOAHbLIE reHEPATOPbl U aBTOMATUYECKUE SNEKTPU-
YecKne N ANEKTPOHHbIE CUCTEMBI YNPaBNEeHNAa A0IMKHbI COOTBETCTBOBATHL [46].

Cucrtembl ynpasneHna NPoMbILLNEHHbIX BOAOPOAHbLIX reHepaTopPOB A0MKHbLI COOTBETCTBOBATL [46] 1 [68].

ABTOMAaTUYECKMNE INEKTPUYECKNE CUCTEMbBI YNIPABIEHUA ropenkamm 40mKHbl COOTBETCTBOBATL [47] .

ABTOMaTUYECKMUE INEKTPUYECKNE CUCTEMbBI YNIPABNEHUA peakTopaMu KaTanumTuyeckoro OKUCNEHNA JOMKHbI
COOTBETCTBOBATb, B 3aBUCUMOCTU OT KOHKPETHOrO0 cny4as, [47] n4yacrtHbim TpeboBaHnam 4.7.5.

CUCTEMbBI PYYHOro ynpasneHua 40mKHbl UMETb YETKYIO MapPKUPOBKY U ObITb CAPOEKTUPOBAHbLI C YYETOM
npeaoTBpaLleHna HenpeaHaMmepPEHHOTo UBMEHEHUA PETYNUPOBOK N BKIMHOYEHUA.
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4.10.2.2 3anyck

3anyck CUCTeMbI 4OIMKEH ObITb BO3MOXXEH TOSbKO NPU (PYHKLIMOHUPOBAHUU NPeaoXPaHNTENbHbLIX YCTPOUCTB.

[1paBuUnbHbLIN NOcneaoBaTeNnbHbIKM 3anNyCK A0MKEH obecneynBaTbCcd agekBaTHbIMU ONOKMPOBOYHLIMU YCT-
DOUCTBaAMM.

[1ns BOAOpPOAHOro reHeparopa ¢ AUCTaHUNMOHHbIM ynpaBrieHUEM B aBTOMATUYECKOM pPeXUMe A0MmKHa ObITb
npeaycMoTpeHa OyHKUKMA nepesanycka nocne oCtaHoBKU, TONLKO MOCHE TOro, Korga yaoBNETBOPEHbI YCIOBUA
Oe3onacHocTu. [lepe3anyck reHepaTopa MOXET TaKXKe OCYLLECTBIATLCA C MOMOLLbIO CUCTEMbI PYYHOTO yrnpasrie-
HUA, NPEeaYCMOTPEHHOWN AN 3TOW LIENK, Nocne NpoBepKn 6e3onacHoOCT Takoro nepesanycka. [laHHoe tpeboBa-
HUE HE NPUMEHAETCA K Nepes3anycky BOAOPOAHOro reHeparopa B pe3ynsrarte HopMarnbHOW NOCNea0BaTENbHOCTY
aBTOMAaTNYECKOro Uukna.

4.10.2.3 OTKNO4YeHue

4.10.2.3.1 O0wumMe nonoxeHun

B cooTBETCTBMU C aHANN30M DE€30NaCHOCTU U HAAEXHOCTU, NpuBeAEHHLIM B 4.1, n PYHKLIMOHANbHbIMU TPE-
OoBaHUAMU K BOAOPOAHOMY reHepaTopy, BOAOPOAHbLIN reHepaTop A0MKEH UMETL PYHKLIMK ©E30MaCHOro BbIKIHO-
YEHUA N perynupyemoro BbiknoyeHuda B cooTBeTctBun c 4.10.2.3.21n4.10.2.3.3.

4.10.2.3.2 be3onacHoe BbIKINO4YeHUe

4.10.2.3.2.1 O01wMe NornoxeHus

BoaopoaHbIn reHepaTtop A0MmKeH UMETb PYHKLIMKM De30nacHOro BbIKMIOYEHUA, NpeaynpexaatoLme pearnb-
HYIO UMK MPUONMXKAIOLLIYIOCA ONACHOCTb, KOTOPas HE MOXET ObITb OTPErynupoBaHa cMCTeEMaMU yrpaBreHUs.

[1aHHble PYHKUMKN AOIMKHbI OTKNOYaTb MMTAHWE OT YCTPOUCTB noJayn noTokKa TonfnuBa B pexxume o0eiHeH-
HOW roprovyen CMECKU U OT YCTPOUCTB Nogaym NoToKa TONnMBa U TEXHONONMYECKOro BO3AYLLUHOIO NOTOKa B PEXUME
ooraroun roptoyein CMecu B pesynbraTte AENCTBUA OrPaHUYNTENA, NMPEepbIiBATENSA UMM 00OHAPYXEHNA BHYTPEHHEN
OLLUMOKN CUCTEMBI.

Kpome Toro, @yHkLmnn 6€30nacHOro BbIKNOYEHUS 40 KHbI:

- OTKJTIOUUTb BCIO Nogady aHeEpPrum Anda nutaHua ooopyaoBaHuUsa U npeaoTBpaTuTb BO3MOXKHOCTbL BO3HUKHO-
BEHNA ONacCHbIX YCNOBUK, HE cOo3aaBas AONONMHUTENbHbIE ONACHOCTMN.

PUMeEYaHWe— CUCTeMbl ynpaBneHUa/perynupoBaHns, cnocobHble 6e3onacHo onepupoBaTh B ONACHbLIX
YCITOBUAX, MOryT OblTb OCTaBfeHbl BKIKYEHHBIMU ANA nogAaepXaHua UenoCTHOCTU CUCTEMbl UMM NpefocTaBneHUs
CBeJEHUN O HEN;

- THUUMNPOBATb U paspeLlaTb MHULMMPOBAHUE OnpeaerieHHbIX 3aLUUTHbLIX AEUCTBUIA MPU HEODXOANMOCTH;

- ONpPeaenaThb BCe aApyrne yHKUUKU U onepaunm BO BCEX PEXXNMAX;

- NpeaoTBpaLLaTh MNOBTOPHYIO MHULIMANU3ALIUIO Nepes3anycka;

- UMETb TaKkmne ONOKMPOBOYHbIE YCTPOUCTBA MOBTOPHOIO 3anycka, YToobl KOMaHA4a NOBTOPHOIO 3anycka Mor-
fa BO31€MCTBOBATbL HA HOPMAaTSbHYIO pabOoTy TONbKO MNOCHE TOro, Kak 3T ONTI0OKMPOBOYHbLIE YCTPOUCTBA ObINu Npea-
HaMepPEHHO NepeyCTaHOBIEHbI.

Ecnu 3amMTHOE YCTPOUCTBO UMW YCTPOMUCTBO ONOKMPOBKU MPUBOAUT K aBAPUNHOMY BbIKITHOYEHUIO BOOOPO/-
HOro reHeparopa, curHan od 3ToM COCTOSAHUKU AOIMKEH ObITb NepeaaH B NOrMYECKUN y3en CUCTEMbI YIIPaBlEHUS.

[TOBTOPHBLIN 3anyCK PYHKLU MK OE30MACHOI0 BLIKMIOYEHNSA HE AOMKEH NPUBOAUTL K BOSHUKHOBEHWIO OMACHbIX
YCITOBUMN.

Cucremsl ynpasrneHna/perynnpoBaHud, cnocoOHbie 6e3onacHO OnepupoBaThb B ONACHbLIX YCIOBUAX, MOTYT
ObITb OCTaBNEHbLI BKMNIOYEHHbIMW ANA nNogaepXaHua LEeNnOCTHOCTU CUCTEMbI UIMN NMPeaoCcTaBrieHNs CBEAEHUN
O CUCTEME.

4.10.2.3.2.2 ABapunHaa OCTaHOBKa

BoaopoaHbin reHepartop A0mkeH ObITb 000pya0BaH cpeicTBaMn aBapuMHONU OCTaHOBKU. CpeacTBa aBapuin-
HOW OCTAHOBKWU AOJKHbI UMETb NErkopasnuumnmble U NErkoa40CTYMNMHbIE YCTPOUCTBA ynpasneHusa [21].

4.10.2.3.2.3 PYyHKUUMU ynipaBrieHUA B CJiy4yae OTKa3a CUCTeMbl ynpaBrieHUA

B cny4yae owmnOKn norm4yeckoro y3na cuctemMbl yrpasneHus, oTkasa unm noBpeXXaeHua annapartHoro ooec-
neYyeHna CUCTEMBbI yrpaBreHUa:

a) OCTaHOBKA BOAOPOAHOro reHepartopa AofmkHa OecnpenaTCTBEHHO OCYLUECTBNATLCA MOCKE nogadu
KOMaHAbl OCTAHOBKMU;

0) aBTOMaTUYECKAA NN PYYHaAA OCTAHOBKA NOABMXUMbIX YaCTEN A0MKHA OCYLLECTBNATLCA Decnpensr-
CTBEHHO;

B) 3aLUMTHbIE YCTPOUCTBA AOIMKHbI AEWCTBOBATL B MOSITHOM 00ObEME;

) BOAOPOAHbLIN rEHepaTop HE AOJMKEH BHE3AMHO Nepes3anyckaTbCs.
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4.10.2.3.3 Perynupyemoe BbIKINHO4YeHuUe

HewTaTHble ycnoBus, 0e3onacHo perynupyomMecsa unm He npeacrasnatoLinue HenocpeacTBEHHON ONacHO-
CTU, MOTYT KOPPEKTUPOBATLCA PYHKLUMEN PETYNMPYEMOTO BbIKITHOUYEHUS.

OYHKUNA perynupyeMOoro BbIKNOYEHUS A0IDKHA OTKMIOYUTL MMTAHUE OT YCTPOUCTB Nnogadvun NoTOKa TONNMBAa B
pexxume 00egHEHHOW roproyen CMeCU U OT YCTPOUCTB NoJa4vn NoToKa TOMNMBa U TEXHONOMMYECKOro BO3ayLL-
HOro NOTOKa B pPeXXnme 00raton roptoden CMeCcu, B pesynbrare OTKPbITUA Lenu ynpaBsneHns perynmpyroLLmnmMm yCT-
POUCTBOM, HANPUMEP TepMOCTaTOM. PYHKUNA AOIMKHA BEPHYTL CUCTEMY B UCXOAHOE NMONOXKEHUE.

OYHKUNA PETYNIUPYEMOTO BbIKITIOYEHUA MOXKET MOMHOCTLIO OTKMIOYUTL NOoAAa4y 3HEPrMn K 000pya0BaHULO
UNU COXPaHUTL NoAayvy SHEPIUKN TONLKO K MPUBOAY reHeparopa.

[1poayBKa CUCTEMbBI BbIMONHAETCA B Criyyae, ecrnm 310 TpedbyeTtca B uenax 6esonacHoctu (cm. 4.3.9).

4.10.2.4 PaspewintenbHble PYHKLUN

PaspeLunTtenbHble OyHKLUMM A0MKHBI UCNONb30BaTLCA B COOTBETCTBUU C TPEOOBAHUAMU, YCTAHOBNEHHBIMU
B aHanu3e 0e30nacHOCTU M HAOAEXKHOCTU, ONMCAHHOM B 4.1.

4.10.2.5 KomnnekcHaa yCTaHOBKa

Ecnu BoOAOPOAHBIN rEeHEepAaTop CNPOEKTUPOBAH ANA COBMECTHON paboTbl C ApyrumM obopyagoBaHnem (Hanpum-
MEep, KaK YaCTb QHEPreTU4ECKOU YCTAHOBKN C TONNTMBHbLIMW 3NeMeHTamMn), ynpaBrneHne oCTaHOBKOW BOAOPOAHOTIO
reHeparopa, BKnovyas aBapumnHyto OCTaHOBKY, AOJIKHO ObITb 00ecne4YeHo cpeacTBamMu (HanpumMep, ConpsaXkeHune
CUrHanoB) ANA BO3MOXXHOCTU PErynMpPyeMoro OTKNIOYEHNA BCEro 000pya0BaHNA BbILLIE UM HUXKE MO NOTOKY BOA0-
POAHOro reHepaTopa, ecnv NpoaomkeHmne paboTbl CTAHOBUTCHA ONACHbIM.

4.10.2.6 Pabouyune pexmmbli

4.10.2.6.1 OcHOBHbIe pabouune pexumbl U Nepexoa U3 0OgHOro pexmma B gpyromu

[omkHO ObITb ABa OCHOBHbIX pabo4nX pexxuma: PEXKMM «BKIMIOYEHO» U PEXXUM «BbIKINIOYEHOY .

B pexxume «BKNOYeHO» KOMMNOHEHTbI BOAOPOAHOIo reHeparopa A0mkHbl ObITb aKTUBHbIMWU Y1 PYHKLIMOHUPO-
BaTb B COOTBETCTBUN C HEOOXOAMMOCTLIO nNoga4vun sogopoaa. Kpome aToro, B peXKMME «BKIIOYEHO» AOITKHbI YYU-
TbIBATbCA CNeayloLme yCrnoBua:.

- PEXKMM NPOCTOA (NMPOU3BOACTBO BOAOPOAA HE OCYLLIECTBINAETCA) U

- PEXUM, pa3peLuaoLLIni aBTOMaTUYECKNIA 3anyCcK reHepartopa (OCyLLECTBNAETCA N0ABOJA SHEPTUN K KNEM-
MaM BOAOPOAHOIO reHepartopa).

B pexxume «BbIKIOYEHO», BCE KOMMOHEHTbI TEXHONOrM4YeCcKoro ooopyaoBaHns A0MKHbI ObITb OTKNIOYEHbI OT
UCTOYHMKA nNuTaHug. [Npn ncnonb3oBaHMM BHE NOMELLEHUA AOIMKHO 0Decne4vnBaTbCA COOTBETCTBYIOLLIEE yTENIe-
HUE.

[omKHbl ObITb BA OCHOBHbIX PEXUMA Nepexoaa: 3arnyck U BbIKIIOYEHUE.

3anycK unu asToMaTUYeCKU Nepexoa U3 pexkuma «BbIKITHOYEHO» B PEXXUM «BKITHOYEHO» A0IMKEH MHULIMUPO-
BaTbCA BHELLUHWUM CUTHANOM.

BbIKNOYEHNE NN aBTOMATUYECKUN NEPEXO U3 PEXUMA «BKIIOMEHO» B PEXKUM «BbIKIMIOYEHO» A0IMKEH NHNLIN-
MPOBaTbCHA BHELLUHWUM UIMWU BHYTPEHHUM CUTHANOM BCNeACTBME BO3HUMKHOBEHUA 3anpeaenbHbIX YCIOBUN PETYNUPY-
IOLLIEr0 YCTPOUCTBA BOAOPOAHOIO reHeparopa.

4.10.2.6.2 BcnomorartenbHble peXXumMmbl U Nepexoad u3 0aHOro pexvuma B Apyrou

BcnomorarensHble pabo4yne pexmmbl U Nepexon u3 04HOro pexxuma B Apyron MOoryt MCnonb30BaTbCA,
HanpuMmep, Ansa ooecnevyeHns pasnnyHbIX ypoBHEN NPOU3BOAUTENILHOCTU rEHeEpaTopa U Ans PerynmpoBKu, TEX-
HUYEeCKOro oocnyxmBaHua n ocMoTpa.

4.10.2.6.3 BbiOOp pexuma

Ecnn BOAOPOAHbIN reHepaTop Obln CPOEKTUPOBAH U MOCTPOEH A4 UCMOSIb30BAHUSA B HECKOTbKUX PeXuUMax
pPabOoTbl U KOHTPONSA, NPEeACTaBNAIOLMX Pa3nnUYHble YPOBHU DE30NAaCHOCTU (ONA perynupoBaHns, TEXHUYECKOro
o0CnyXMBaHUA, OCMOTPAa U T.A.), OH AOIMKEH ObITb 00ecneYyeH yCTpOUCTBOM BbIDOpa pexknma, CHabXKeHHbIM Cpea-
CTBaMWu 3aLUUTbI B K&XKO0M NONOXXEHUU. KaXkaoe NoNnoXKeHUE nepeknoyaTtens pexxuma 40JPKHO COOTBETCTBOBATD
OAHOMY pexXnumy padoTbl UM KOHTPONA U UMETL DIOKMPOBOYHbLIE YCTPOUCTBA NOBTOPHOIO 3anycka. KomaHpga gn4
OCYLLECTBNEHNA HOBOTO 3anycka A0ImKHA Ha4yaTb BO3ENCTBOBATL HA HOPMarbHbIN PEXUM JKCMNyaTauumn TOMNMbLKO
nocne npegHamepeHHon NnepeycTaHoOBKU ONTOKMPOBOYHbLIX YCTPOUCTB.

[lepekntoyarenb PEXXMMOB A0IMKEH ObITb HAAEXKHBIM U CMPOEKTUPOBAH TaKUM 00pa3omMm, YTOObI Npeaynpex-
AaTb HenpeagHamMepeHHble UBMEHEHUSA PEXUMOB, NPUBOAALLNE K BOSHUKHOBEHUIO ONACHbLIX YCNOBUN, U OCHALLIEH
TakKMMW CPpeaCTBaAMU, KAK PETYNNPOBOYHASA PYKOATKA, 3aMOK UK KOMaHAa nporpaMmmMHoOro obecneyveHuns. Nepe-
KIoYaTernb pexxnma MOXKET ObITb CNPOEKTUPOBAH TakKMM 00pa3omM, YTOObI OrpaHU4YnTb 4OCTYN NONb30OBATENEMN K
onpeaeneHHbIM padboynm pexxmumam BogopOoaHOro reHepartopa (HanpuMep, kogamu 4octyna K onpeaeneHHbIM
pErynupyemMbiM PYHKLIMAM).
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BbiOpaHHbIN pexumM A0IMKEH nepeonpeaenaTb Bce Apyrne PyHKUUN yripaBneHus, 3a ucknoveHmem 6e3o-
MACHOro BbLIKIMOYEHUS.

4.10.2.7 ANCTAHLUUNOHHDbIE CUCTEMbI YNPaBIIEHUA U KOHTPONA

BoaopoaHbie reHepaTopsbl, ynpasrnsaeMble AUCTaHLUUMOHHO, A0IMKHbI ObITb 000PYA0BaHbLI NOKANbHbIM MapPKK-
POBAHHLIM NEPEKNYaTeENEM UNU APYTMMU CPeaCcTBaAMU ANA OTKNIOYEHUA reHeparopa oT AUCTAHLIMOHHBLIX CUTHa-
NOB, KOr4a MECTHbIN ONepaTop BbINONHAET OCMOTP UK TEXHUYECKOE 0DCNY>XMBAHUE.

[IMCTaHLUMOHHbIE CUCTEMBI YNIPABIEHUA N KOHTPONA AOIKHbI:

- IPUMEHATLCA ANA BOAOPOAHbIX reHEPATOPOB TONLKO B Crny4yae, ecrin Takoe ynpasneHune obecne4vnBaeT
Oe3onacHble yCrnoBuA ero paboThbl;

- HE NepeHacTpanBaTb YCTPOUCTBA 3aLUUTbI U 0€30MaCHOCTN.

[1poueaypbl BHECEHUA UBMEHEHUN B AUCTAHLIMOHHYIO CUCTEMY KOHTPONA A0IMKHbI NCMONb30BAaTLCA B COOT-
BETCTBUU C ©6.3.4.2.

4.10.3 ObopyanoBaHue 3aWnUTbl U 6€30MNaCHOCTMH

3alLUNTHbIE YCTPOUCTBA N UX COMETAHUE COAEPXKAT:

- yCTponcTBa 6€30NacHOCTU U

- KOHTPOJbHO-N3MEPUTENBbHbIE YCTPOUCTBA, TAKNE KaKk MHANKATOPbI UM CUTHArNbHbIE YCTPOUCTBA, MO3BONAI0-
LimMe npeanpuHMMarTb COOTBETCTBYIOLLME AEUCTBUSA aBTOMaTUYECKU UK BPYYHYIO AN nogaep>aHus padoThl
BOAOPOAHOro reHeparopa B 40NyCTUMbIX nNpeaenax.

YcTponcrea 0€30nacHOCTU AOMKHbI:

- ObITb CNPOEKTUPOBAHbI U CKOHCTPYUPOBAaHbI HAAEXHLIMU U MPUrOAHLIMU ANS UCNOSb30BAHUA NO Ha3Ha4Ye-
HUIO, C Y4ETOM TPEDOBAHUIN K TEXHNYECKOMY OOCITYyXXMBAHUIO N UCMbITAHUIO YCTPOUCTB B 38 aHHbIX YCINOBUSX;

- obnagarb camoCTOATENbHLIMU (PYHKUMAMWU 0€30MacHOCTU, HE3aBUCUMbIMU OT APYrNX BO3MOXHbIX
OYHKLINN, U

- COOTBETCTBOBATbL YCTAHOBNEHbLIM HOPMaM MPOEKTUPOBAHUA, 00ecnevYnBatoLLMM HaANEXALLUYI0 HAAEXKHY IO
3aLumnTy 1 0€30NacHOCTb.

[peaynpexaeHue nepesarpys3km ooopyagoBaHna 40MKHO obecneumnBaTbCs B MNPOLIECCE ero NPoOeKTUpPOBa-
HUA NOCPEACTBOM OCHALLIEHUA cpeaACTBaAMUN UBMEPEHUA, YCTPOUCTBAMU PETYNUPOBAHNA U yNPaBNEHUA, TAKUMUK
KaK 3reKTpuYeCcKne npeaoxpaHuTenu, orpaHn4nTeENn TEMNEPATyphbl, PaCX0AOMEPLI, pene, PerncTpaTopbl YPes-
MEPHOW CKOPOCTU N/UNU U3MEPUTESbHbIE YCTPOUCTBA NOAO0OHbLIX TUMOB.

Yctpoucrtea 6€30nacHOCTU C PYHKUMEN U3MEPEHNA AOIMKHbI ObITb CNPOEKTUPOBAHbI U CKOHCTPYUPOBAHDI
TakumM o0pasom, YToObI OHU COOTBETCTBOBANN NPEAYCMOTPEHHbIM TEXHUYECKUM TPeDOoBaAHUAM 1 0COObIM YCIOBMU-
4M Mcnonb3oBaHu4d. [nga cnyyaes, Koraa ycrnoBus UCNONb30BaHUA MOTYT NOBAUATL HA TOYHOCTL U JOCTYNHOCTL B
obcny>kuBaHuu, AomkHa obecneymnBaTbCsa BO3MOXHOCTL MPOBEPKU MOKa3aHMU TOYHOCTU U AOCTYMHOCTU OOCIYXKU-
BaHUA YCTPOUCTB De30nacHOCTU. B ka4ecTBE COCTABMAIOLLIETO KOMMOHEHTA TAKUX YCTPOUCTB BbICTYNAET KOIP K-
LMEeHT 0e30nacHOCTU, obecne4vnBatoLLuin, YTO NOPOr cpabdarTbiBaHUA YCTPOMUCTBA CUTHANMU3aLUN NEXUT 3a PErmcT-
pUpyeMbIMU Npegenamm, B YaCTHOCTU, C YYETOM NPON3BOACTBEHHbIX YCINOBUN YCTAHOBKU U BO3MOXHbIX OTKITOHE-
HUN UBMEPUTETNBLHOU CUCTEMBI.

OrpaHu4uTenn AaBNEHUA, TAKUE KaK NepeknoyaTenu gaBsneHunsa, 4oxHbl COOTBETCTBOBATH [48]. KOHTPONBLHO-
N3MEPUTENbHbIE YCTPOUCTBA TEMNEPATYPLI 40IMKHbI COOTBETCTBOBATL [49]. [@30BbIe AAaTUYUMKKU, UCMOSNb3YyEMbIE KaK
cpeacTBO 0e30nNacHOCTU, AOIMKHbI COOTBETCTBOBATL [64] U BbIOMpATLCA, yCTAaHABNMBATLCS, UCNOMb30BATbLCH
n odCnNy>knBaTbCHA B COOTBETCTBUMU C [65].

Bce yactn BOAOPOAHbLIX reHEPAaTOPOB, HACTPanBaeMble UNK Perynupyemble Ha ctTaguun npon3BoacTBa U HE
noanexatLume n3MeHeHMto Co CTOPOHbLI NONb3oBaTeENd Unu coopLuMKa, 40MKHbI ObITb 3aLUULLIEHBI OT BCKPbITUA.

Pblvarn n apyrme yCcTpoucTea perynmpoBKu M HACTPOUKU AOJKHbI UMETb YETKYIO MAPKUPOBKY U UHCTPYKLIMA
aNna npegoTepaLleHna oLLMOOYHOro MaHUNyMpPoOBaHUA.

X KOHCTPYKUMA HE AOIMKHA A0NYyCKaTb ClyYanHoe N3MEeHEHME NONOXeHUA UnNu pexxuma padoTbl.

4.11 NMHeBMaTUYECKOE U rMapaBnIunyeckKkoe obopyaoBaHue

[THeBMAaTUYECKOE U rMapaBnnyeckoe obopyaoBaHne BOAOPOAHbLIX reHEPATOPOB AOMKHO ObITb CNPOEKTUPO-
BAHO C y4ETOM NPUBEAEHHBLIX HUXKE TpeboBaHuu [5], [6].

B yacTHOCTH, NTHEBMATUYECKOE U rgpaBnn4ecKkoe ooopygoBaHnue BOAOPOAHbIX FTeHEPATOPOB AOSMKHO ObITb
CNPOEKTUPOBAHO TAKUM 00pa30oM, YTOObI:

- HE NpeBbILLAanocb MakCUMManbLHO A0NYCTUMOE AaBneHUe (HanpumMmep, NnyTemM UCnorb30BaHUA OrpaHUYnUTE-
newn gaBneHuns);

- NageHne paBneHud, nepenaabl AaBNEHUA UKW NOTEPA Bakyyma He npuBOAUINU K BOSHUKHOBEHUIO
OMacHOCTEWN;
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- YTE€YKU UNU HEUCNPABHOCTU CUCTEMbI HE NPUBOAUIU K BbIODPOCY ONACHbIX XXUAKOCTEN;

- BO3QyXONPUEMHUKN, pe3epByapbl CXUAKOCTAMN UM NOAO0OHBbIE COCY/bl, TAKUE, KAaK TMAPONHEBMATUYEC-
Kne akkyMmynaropbl, COOTBETCTBOBANU npasuiam NpPoeKkTupoBaHna AaHHbIX 3N1IEMEHTOB (CM. 4.6);

- BCE 3rnemMeHTbl 000pyaoBaHUA, B 0OCOOEHHOCTU TPyObl 1 pyKkaBa, Obinun 3allmLleHbl OT paspyLuaroLmxX
BHELLUHUX BO3OENCTBUMN;

- 1aBrieHne B pesepByapax n nogoodHbIX cocyaax (Hanpumep, rugponHeBMaTUYECKUX akKyMynaropax) aB-
TOMaTUYECKN CHMXKANOCH NMpu OTKMIOYEHUU BOAOPOAHOrO reHeparopa ot nogayn anekTpu4yeckon aHEPrnn unu,
€Cnu aBTOMaTU4ECKOE CHMKEHNE AaBNEeHNA HEBO3MOXKHO, AOIMKHbI ObITb 00ecneyeHbl MepbI 4119 X U30NALIMKN U
NOKaNbHOIo CHMXXeHNA JaBneHna n UISMEPEHNA ero 3Ha4YeHug,

- BCE 3NEMEHTHI, KOTOPbIE HAX0AATCA No4 AaBNEHUEM NOCNE U3oNALUMN BOAOPOAHOro reHepartopa o1 noaa-
YK 3NEKTPUYECKOro NuTaHus, obecneyeHbl Nerkoono3HaBaeMbIiMnN YCTPOMCTBaAMK COpOCca 1 npeaynpexaatoLLen
TabNUYKOWN, NpuBnexKaroLLlen BHUMaAHUE K HEOOXOAUMMOCTU CHUXEHUA AAaBNEHUA B 3TUX SNEMEHTAaX A0 BbINONHEHUS
HACTPOWKN NI TEXHUYECKOTo 0DCNy)XMBaHUA BOAOPOAHOrO reHeparopa.

4.12 KnanaHsbl

4.12.1 3anopHbIe KrnanaHbl
Bce obopyaoBaHne n CUCTEMBI, rae TpedyroTca orpaHnyeHne nnm ONOKMPOBKA NOTOKA TEXHONOMMYECKON

XXNOKOCTU BO BPEMSA OTKIMIOYEHUS, UCMbITAHUSA, TEXHUYECKOTO 0OCNY>XMBAHUSA, HELUTATHBLIX UITU aBAPUIAHbIX YCI1O0-
BUI, AOJHKHbI ObITb 000PYA0BaHbI 3aMOPHbIMU KITanaHaMu.

MexaHu3mbl ynpaBneHus, yCTaAHOBMNEHHbIE HA 3anNOpHbIE KnanaHbl, A0IMKHbI ObITb YCTONYMBLIMU K TENJOTE,
nepegaBaemMon OT KOpnyca KnanaHa.

ONEKTPUYECKU, TaPaBINYECKU NN MHEBMATUYECKN PETYNIMPYEMbIE 3arMOPHbIE KnanaHbl 40JHKHbI ObITb Mpu-
ONUXKEHBI NO CBOEMY TUMY K NPEAOXPAHUTENBHOMY YCTPOWCTBY NMPU NOTEPE SHEPTNN MEXAHN3MA YNPABNEHUS.

4.12.2 KnanaHbl nogavuu TonriMBa
KnanaHbl nogayu Tonnmea A0MKHbl COOTBETCTBOBATL CreAyoLLUNM TPeOOBaAHUSAM:

- Bce BxoaHOE TONNMBO, NogaBaemMoe B BOAOPOAHbIU reHepaTop, A0OIMKHO NPOXOAUTL MO KPauHEN Mepe
yepes ABa aBTOMATUYECKMX KranaHa no ovyepeaun, oaAnH U3 KOTOPLIX CIYXUT B KAYEeCTBE KnanaHa ynpasnieHus,
a Apyron — B Ka4eCTBe 3arnopHOro yCTpoucTea Ha criydan 6e3onacHoro BbIKNO4YEHUS.

- Jltoboe TonnuBo, HENOCPEACTBEHHO NO4aBaeMoOe B TOMNMUBOCKUTaTeENbHOE 000pya0BaHME, TAKOE KakK, Ha-
npuMep, NyCKOBOUW KOTEN UK YCTAHOBKA, B KOTOPOW OCYLLECTBIAETCA NPOoLECC ero nepepabdboTkn, AOIMKHO MPOXO-
OUTb NO KpauHEN MEpPE Yepes ABa aBTOMATUYECKUX KnanaHa no o4yepeaun, OamH N3 KOTOPbIX CNY>XUT B KAYECTBE
KrnanaHa ynpaBneHus, a Apyron — B KQ4eCTBe 3arnopHOro yCTpoucTaa Ha cny4vam 0e30nacHOro BbIKITIOYEHUS.
KnanaHbl MOTYT COAEPXKATbLCA B OAHOM KOPMyce peryndaropa.

- QNEKTpUYeCcKne perynupyemblie KnanaHbl nogadvm TonnmMBa A0MKHbI COOTBETCTBOBATL TpeboBaHuaAM [50],
[51], B 3aBUCUMOCTU OT KOHKPETHOro cny4vas. KnanaHbl, UCMOMb3YIOLLUMECH B KAQ4eCTBE 0€30MacHbIX 3anopPHbIX
YCTPOMCTB B BOAOPOAHOM reHepaTtope, AOIMKHbl COOTBETCTBOBATbL TPebOBaHUAM MNPUMEHAEMOro ctraHgapTa
K ©e3onacHbIM 3anopHbIM KnanaHam, yka3aHHbIM BbILLE.

- [pn nepepaboTKe ra3os, BbIXOAALLUUX U3 BOAOPOAHOIO reHeparopa, CoeiMHEHUE MOXKET HE UMETb 3arop-
HbIX KNnanaHoB, eCnu npeagycMmoTpeHa 6€30nacHOCTb 3TOro npouecca B COOTBETCTBUN C 4.1.

4.13 ObopyaoBaHue ¢ BpaLlaOWMUMAUCA NIEMEHTAMU KOHCTPYKLUU

4.13.1 O6wue TpedboBaHunA
ObopyaoBaHue ¢ BpaLLAOLWLNMUCA INTEMEHTAMU KOHCTPYKLUMK AOIMKHO ObITb CNPOEKTUPOBAHO C YYETOM

JaBnNeHuns, Temneparypbl U XXMAKOCTEN, KOTOPbIE B HEM MOTYT ObITb UCMOMNb30BaHbI B HOPMAaribHOM PEXXUME 3KCIM-
nyartauuu.

BriyCKHbI€ U BbINYCKHbIE TPYOOMNPOBOAbLI XXKNAKOCTU A0IMKHbI ObITb 3aLUuULLEHbI OT MOBPEXIEHUSA B pe3ynbra-
TEe BuOpauun.

YNNoTHEHUA Bana A0MKHbl ObITb COBMECTUMbIMU C NMNEepeKavmMBaeMbIiMU XMAKOCTAMU, pabovnMm TeMNEpaTy-
pamMu U JaBNeHueM, NpeayCcMOTPEHHbLIMU ANa HOPManbHOro U aHOManbHOro PEXXMMOB 3KcnnyaTauun u BO BPEMSA
HOPManbHOIro N aBapUUHOTIO BbIKITHOYEHUMN.

YNNOTHEHWUS BanoB BPaLLUEeHUS A0MKHbI ObITb CKOHCTPYNPOBaHbI TaKUM 00pa3oM, YTOObI Npeaynpexaanach
yTeyKa OnacHOMW XXMAKOCTU U, €CITIN BO3MOXKHO, U3rOTOBUTENb A0IMKEH 00ecneYnTb CpeiCTBa YAepXaHUA Unv
PACTBOPEHUA XNAKOCTU, HEOOXOAMMbBIE AN NpeaynpeXaeHns pUCckKoB ANd 340P0BbA U 0€30MaCHOCTM.

[lBurarenn, nogLMMNHUKN U YNNOTHEHUA AOIMKHbI ObITb NPUrOAHLIMU AN UCNOSIb30BAHUA B NPEeayCMOTPEH-
HbIX pabo4YmnX LIMKNax.
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ObOopyaoBaHue ¢ BpaLlaloLLUMNCA 3neMeHTaMmn KOHCTPYKLIMK U COMYTCTBYIOLLAA cuctema TpyoonpoBo0B
OOMKHbI ObITb NPOAHaNU3NPOBAaHbI C YY4ETOM BO3AEUCTBYIOLLMX CUIN U BpaLLAaOLLMX MOMEHTOB. OTU NapamMmeTpbl
OOIMKHbI HAXOAUTLCA B npeaenax OTKNOHEHWW, AONYCTUMbIX U3rOTOBUTENEM B HOPMAarnbHbIX PeXuMax 3KCr-
nyartaumu.

4.13.2 Komnpeccopobl

4.13.2.1 NpumeHaemMble KOMMPECCOPbI A0IMKHbI COOTBETCTBOBATL OAHOMY U3 cTaHaapToB [/], [12] — [15],
[18], [19].

4.13.2.2 3a UCKNIOYEHUEM CNy4aEeB, HE YKa3aHHbIX B aHanu3e 6e3onacHOCTU U HaAEXXHOCTU 4.1, KOMMNpPeC-
COpPbI NI KOMMNPECCOPHbIE CUCTEMBbI AOJDKHbI ObITb 000PYA0BAHbI:

- YCTpOUCTBaAMM copoca AaBrneHuda, orpaHn4YnBaloLLIMMN AaBrieHUE B KAXXA0M CTYMNEHU CXATUA A0 MAKCU-
ManbHOro pabo4ero gaBneHnUsa B KOMNPeCccope CxXaTtnua u cucteme TpyobonposoaoB, BXOAALLMX B COCTaB JaHHOW
CTYMEHMU,;

- aBTOMaATU4YECKUM yrnpaBrieHUEM NpeKkpaLleHUa HarHeTaHnAa BbICOKOIo AaBNEHUA U BCACbiBAHUA B arpera-
Tax HU3KOro gaBneHus;

- pPa3rpy3o4vHbIiM YCTPOMCTBOM, YNaBNUBaOLLMM U NepepadaTbiBalOLLIMM BbINYCKAEMbIN ra3 Ans NOBTOPHOIo
MCNONb30BaAHUSA /UM BEHTUNALMN, €Cnn TpebyeTca nepesanyck KOMNPeccopa rnocrne BblKNOYEeHUS;

- BUbpounsonauuen ot BNycKHoro Tpybonposoga 40 BcacbiBatoLLEN NTMHUN KOMNPECCcopa;

- OrpaHnYnUTENEM AaBreHusd, npegynpexxaatomm n3dbITOHHOE JaBNEHNE HA BIYCKE.

4.13.2.3 Komnpeccopsbl, He BKMoYeHHbIE B 4.13.2.1 B ¢cBA3M ¢ ManoradbapuTHOCTbIO U HU3KUM AaBNEHUEM
HarHeTaHus, 40IMKHbI COOTBETCTBOBATL TPeOOBAHUAM, YKa3aHHbIM B 4.13.2.2.

4.13.2.4 [lppumeHaemMble KOMNPEeCCopbl HU3KOro AaBneHna (NEeCKOCTPYNHbIE BEHTUNALMOHHbLIE YCTAHOBKN)
OOJDKHbI UMETb 3aLUMUTHbIE OrpaXXaeHns B COOTBETCTBUU C[1 /7, NYHKT 4.3.1].

4.13.3 SneKTrpuvyecKkue Hacochbl

4.13.3.1 NpnmeHaemble anekTpn4eckue HacoChl ANd TEXHONMOTMYECKUX XKUAKOCTEN AOIMKHbI COOTBETCTBO-
BaTb [20] nunu [24]. [TpumeHaemMble aNeKTpuyeckue HacocChbl ANA BoAbl A0IMKHbI cCOOTBETCTBOBATL [40] unu [41].

4.13.3.2 Onekrpuveckne HacoChbl UMM CUCTEMbI ANEKTPUHECKNX HACOCOB A0IMKHbI ObITb 000PYA0BAHbI:

- YCTpOUCTBaAMU cOpoca AaBneHusa, orpaHMumMBaroLLMMmmn gaBneHne Ha Bxoae U Bbixoae A0 6onee HU3Koro
VPOBHSA, YEM MaKCUMarbHO AONYCTUMOE AaBNEeHNE CUCTEMbI TPYOONPOBOAOB, 3a UCKITIOYEHMEM CITy4aeB, Koraa
naBneHune cpadarbiBaHUA 3aNOPHOro YCTPONCTBA 3NEKTPUYECKOro Hacoca MEHbLLE PpacYEeTHOro AaBNEHUA CUCTE-
Mbl TpyOOnpoBoaoB. B Taknx cnyvyaax orpaHn4mMTenNb AaBNEHUS HE YCTaHaBNMUBAETCH;

- aBTOMATUYECKUM ynpaBreHneM npekpaLleHMa HarHeTaHna BbICOKOro AaBneHns, HarHeTaHUs U BCachblBa-
HUA NPU HU3KOM AAaBIEHUM;

- MarncTpanamMmn BcacblBaHUSA U HAarHETaHUA, 3aLUULLEHHbIMW OT NOBPEXIEHWUN B pe3ynbrare Bndpavuum.

4.13.3.3 Komnpeccopsbl, He BKMtOYeHHbIE B 4.13.2.1 B CBA3M C ManorabapuTtHOCTbLIO U HU3KUM AlaBNEHNEM
HarHeTaHusa, 40IMKHbI COOTBETCTBOBATL TPEOOBAHUAM, YKa3aHHbIM B 4.13.2.2.

4.14 LLikadbl

LLIkadpbl BOAOPOAHOIO reHepaTopa A0IMKHbl UMETb NPOYHOCTb, XXECTKOCTb, UBHOCOYCTONYNBOCTb, CTOUMKOCTb
K KOpPO3un n gpyrne cBONCTBa Angd obecneyeHuna saluTbl KOMNOHEHTOB BOAOPOAHOrO reHeparopa u CUCTEMBbI
TpyOoOnpoBOAOB, a TAKXKE COOTBETCTBOBATL TPeDOBaAHUAM XPaHEHUSA, TPAHCMOPTUPOBAHUSA, YCTAHOBKN U YCINOBMU-
AM KOHEYHOIO MECTOMONOXKEHUSA.

Bce yactu ObITOBbIX, KOMMEPYECKUX UNU MONYNPOMbILLNEHHbIX BOAOPOAHbLIX reHepaTopoB, NpeaHa3HaY€EH-
HbIX NS UCNONb30BAHUA BHE NOMELLUEHUSA, A0KHbI ObITb 3aKNOYEHbl B COOTBETCTBYIOLLYIO HECYLLIYIO KOHCTPYK-
LUMIO, TAKYO Kak LwKady, kopnyc nnu obono4ka.

LLIkadbbl BOAOPOAHOIO reHepartopa, npegHasHavYeHHbIE ANA UCMONb30BaHNA B MOMELLEHUN, AOIMKHbI ObITb
CKOHCTPYMPOBAaHbI U UCMNbITAHbI B COOTBETCTBUM CO CTEMEHBLIO 3aLUMTbl 000104KM (KOoA 3awumThl IP20) [43]. Boao-
POAHbLIE TEHEPATOPLI, UCMONb3yEMbIE BHE NOMELLEHUA, B MECTAaX, 3aLLUULLEHHbLIX OT aTMOCEpPHOro BO3AE€UCTBUS,
Tak>ke A0IMKHbI ObITb CNMPOEKTUPOBAHbLI U UCTLITAHLI B COOTBETCTBMUE CO CTEMEHBLIO 3aLLUTbI 0005104KK (KOA 3aLLu-
Tbl IP44) [43].

BoaopoaHbie reHepaTopbl, UCNONMb3yEMbIE BHE MOMELLEHUSA, B MECTaX, HE3ALUULLEHHbLIX OT aTMOCHEPHOTIO
BO3AEUCTBUSA, AOIMKHbI HOPMAarbHO 3anycKkaTbCa U PyHKUMOHUPOBATL, 0€3 NoBpeXaeHUN UMM HEUCNPABHOCTU
no0d0on YacTun, HanMune KOTopPbIX MOXKET NPUBECTU K BOSHUKHOBEHMIO ONACHbLIX YCNOBUIM MPU UCMbITAHU HA YCTONYHK-
BOCTb K BO3JAENCTBUIO A0XAA COrnacHo yCnoBudam UCNbITaHUA NepevyncneHna a) nyHkra 14.2.4 [43].

BEeHTUNALMOHHbIE OTBEPCTUA AO0KHbI ObITh CMPOEKTUPOBAHbI TAKUM 00pa3oM, YTOObLI OHW HE 3aCOPANUCH
NPU HOPManbHOM PeXXUMe aKcnnyaTauuu Nbinblo, CHETOM UK PACTUTENBHOCTLIO B COOTBETCTBUU C NMPEAYCMOT-
PEHHbIM HA3HAYEHUEM.
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Bce maTepuanbl, UICNONb3yemble ANS KOHCTPYUPOBAHUA LKA OB, BKOYaa 3aMKOBble COeAUHEHUA UMW
NPOoKNaaKkn ABepen, A0MKHbI BblAEpPXXUBaTb PU3NYECKUE, XUMUYECKUE U TEMNEPATYPHbLIE YCNOBUA, NPeayCMOT-
PEHHbIE ANA BCEro XM3HEHHOro LInKNa BoAOPOoAHOro reHepartopa. CbeMHbl€ naHenu, KPbILLKU NI 30nauus,
KOTOPble HEOOXOAUMO YOpaTh AN HOPMarnbHOro 00CNY>XXMBAHUA U NETKOro A0CTyna, A0MKHbI ObITb CMPOEKTUPOBA-
Hbl TAKUM 0Opa3oM, YTOObI MHOTOKpaTHOE CHATUE U 3aM€EHA HE NPUBOAUINN K MOBPEXKAEHUIO UMW YXYALUEHUIO
KayecTBa U3onsAummn n He ObINM B3anmMo3ameHsAe MbIMU, €CNKU 3Ta B3aNMO3aMEHAMOCTb MOXXET NPUBECTU K HEDE30-
nacHbIM ycnoBuam. CbeMHbIE NAHENN, KPbILLKA UMK ABEPU, NPpeaHa3HavYeHHble And 3aLluTbl 000pya0BaHUA OT
aocTyna, A0MKHbI ObITb 000pPYyAOBAaHbLI CpeacTBaMU ANdA PUKcaLnn U OTKPbIBATLCA TOMbKO MHCTPYMEHTOM, KIHO-
YOM MNU NO400HbIMKU MEXaHU4YECKMMU cpeacTBamu. Bce yactn BOAOPOaHbIX rEHEPATOPOB, HACTPOEHHbIE UNU
OTPeryrnupoBaHHbIe HA CTaAUN NPOU3BOACTBA, ANA KOTOPbIX HE NpeayCcMaTPMUBaETCA KOHTAKT C NepCoHanoMm, A071-
XXHbI ObITb 3aLUMLLEHBbI OT BCKPLITUA. [JoMKHbI 00ecne4vnBaTbCa cpeacTBa AN ApeHa)ka XUAKOCTEN U nepeaayun
no Tpybam 3a npeaernb! LWKAOB ANd YHUYTOXKEHNA U TPAHCTIOPTUPOBAHUSA B TEXHONOMMYECKNE NPOLIECCHI, CBS-
3aHHbIE C BOAOPOAHbIM reHepaTopoM. Ecnu nepcoHan umeeT cBoOOAHbIM AOCTYN B LLUKAM, MUHUMabHaa o0LLas
NnoLLaab BEHTUNSALMOHHbLIX OTBEPCTUI A0MKHA cocTaenaTb 0,003 M%/M> oT o6bema wkada.

4.15 Tepmou3onALUNOHHbIE CUCTEMbI U MaTepUuanbl

TepMOnU30NALMOHHbLIE CUCTEMBI, MPUMEHAEMbBIE B BOAOPOAHOM reHepaTope, AOJHKHbI:

- ObITb XMMWUYECKN COBMECTUMbIMU C U3ONUPYEMbBIMA METANNAMMK, B Cpeae n remnepartypax, npeaycmoT-
PEHHbIX ANA UCNONbL30BAHUA CUCTEMBI, U C pa3NUYHbIMWU KOMNOHEHTAMKU cCaMOU N30NALMOHHON CUCTEMBI;

- ObITb 3aLUULLEHDBI OT NpegnonaraeMoro TeMnepaTypHoro u MexXaHM4ecKkoro BO3aeNCTBUIA, BKINOYas MNo-
BpeXaeHus, Bbi3aBaHHbIE aTMOCHEPHLIMU YCINOBUAMMU;

- ObITb CNPOEKTUPOBAHHLIMU C Y4ETOM O0ecneyeHuns noxkapode3onacHOCTU, HaNPUMeEpP, NyTeM NPeaynpexXx-
[1€HNSA NOBbILLEHNA TEMMNEpPATYPbl BONM3N TENNOBLIAENAOLLMX 00BLEKTOB 40 YPOBH4A, KOrga ux Temneparypa cra-
HOBUTCA HEQOCTATOYHOW ANA BOCMNaMEHEHUa MaTtepuanoB, KOHTAKTUPYIOLLUUX C HUMWU MU PACMONOXEHHbIX
PAOOM;

- ObITb CNPOEKTUPOBAHHBLIMW A1 BO3MOXXHOCTW A0CTYNAa K cucTeme TpyobonpoBogoB, PUTUHIAM, UT. 4. ANS
TEXHUYECKOro 00Cny>XMBaHUA.

TepMmousonupyroLLine matepuansl U UX BHYTPEHHEE KpeENNEHUe UnNu aare3anBHbIE CPEACTBA KPENNEHUS, YCTa-
HOBNEHHbIE HA KOMMNOHEHTaX BOAOPOAHOIO reHeparopa, A0IKHbI:

- ObITb MEXAHUYECKN NN aare3nBHO 3adPUKCUPOBAHbI HA MECTE U 3aLUMLLEHbI OT NepemMeLLeHna Unun no-
BPEXXAEHNA MEeXaHN4YeCKOW Harpy3kom unm B npouecce od0cny>KMBaHuA;

- BblAEPXKNBATb CKOPOCTU NOTOKA BO3AyXa, TEMMNEPATYPbl U XXUAKOCTU, BO3AEUCTBUIO KOTOPbIX OHN MOTYT
noaBepratbCa NPy HoOPManbHbIX PEXUMAaX SKCryaTaLuu.

[1na npegoTBpalleHua yrpos 340poBb0 1 6€30NacHOCTU, CBA3AHHbLIX C TEPMOU3ONUPYIOLLEN CUCTEMOMN,
NU3roTOBUTESb AOIMKEH YKa3aTh B PYKOBOACTBE MO TEXHUYECKOMY 00CNYyXMBaHUIO TPeOOBaHNSA MO OCMOTPY N 00ec-
ne4yeHuto 0€30nacHOCTU KOHKPETHOW AAHHOW CUCTEMBbI.

4.16 QHeprocpeacTea

BoaopoaHbin reHepaTop A0IHKEH ObITb CNPOEKTUPOBAH U CKOHCTPYMPOBAH TakumM 00pa3om, YTodbl npu noTe-
pe N0AAa4Yn SHEProcpeacTB, HANPUMEP NPEPbIBAHUM NO4AYN INEKTPUYECTBA, BOAbI, OXTaXaloLen BOAbI UIN
nHeBMoobecnevyeHns, cuctema morna 6€30nacHo BbIKITIOYNTLCS:

a) He co3aaBas nbbie yrpo3bl 4N 340P0OBbA UM DE30NaCHOCTU; NN

0) HE NPUBOAUTDL K MOCTOSAHHOMY HAPYLLEHUIO UITU MOBPEXKAEHUNIO CUCTEMBI;

4.17 YcTaHOBKAa U TeXHUYeckKkoe oo6cnyxXuBaHue

4.17.1 YcTaHOBKA

OLwmbKN, 06bIMHO BO3HMKAIOLLME MPU YCTAHOBKE UMW NOBTOPHON YCTAHOBKE ONpeAeneHHbIX AeTanen n siB-
NAKLWNECA NUCTOYHUKOM pUCKa, AOJHKHbI ObITb MUHUMU3UMPOBAHLI HA CTaAUN NPOEKTUPOBAHUA TAKUX AeTanen.
MHopmauus, npusnekaroLas BHUMaHNE K BO3MOXXHOCTU BO3HUKHOBEHUSA NOA0OHBIX OLLMOOK, A0IDKHA BbITh pas-
MELLEHAa Ha caMmnX AeTansx, NOTEHUMANbHbIX UCTOMHUKAX W/WUNKU KOPNycax YCTPOWCTB, COAEPXaLLUUX Takne aeTa-
nu. Takas >ke nHcpopmaumsa gomkHa ObITb pasMeLleHa Ha NOABUXKHBIX AETANAX U UX KOprnycax, €CNu U3BECTHO
HanpaBnNEeHUE ABUXXEHUSA, MPU KOTOPOM NPEAYNPEXAAETCA BO3MOXHbIN puck. Iiobasa apyrasa uHdopmaums, KOTo-
pas MOXET ObITb HEOOXOAUMOW, AOIMHKHA ObITb BKMOYEHA B TEXHUYECKYIO JOKYMEHTALUMIO HA BOOOPOAHbLIE
reHepaTopbl.

HenpaBunbHbie COEAUHEHUSA A0IMKHbI ObITb MUHUMU3NPOBAHbLI HA CTAAUN NPOEKTUPOBAHUSA AN TEX MECT,
€ UCTOYHUKOM pucka MoryTt ObiTb HENPUIogHAS XXUAKOCTb UMW INEKTPUYECKOE COeJUHEHUE. 3a HEBO3MOXK-
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HOCTbIO 3TOr0, MHOpMAaLMS, NPUBEKAOLWAA BHUMAHUE K BO3MOXXHOCTU HENPABUNBbHOTO COEANHEHUS, AOIHKHA
pPa3MELLATbLCA HA COOTBETCTBYIOLUMX TpyDax, kabensax n/mnu wrencenbHbix Onokax.

[MTpuMMeyaHNe—B npunoxeHun [ NpUBOANTCSH PYKOBOACTBO MO YCTAaHOBKE BOAOPOAHBIX reHEPaTOPOB.

4.17.2 TexHU4YecKoe obCcnyxmBaHue

Mecrta perynmpoBKu, CMa3Kkn 1 TEXHUYECKOro 00CNy>KMBaHUA HE AOIMKHbI HAXOAUTLCHA B 30HAX PUCKA TPaB-
MUPOBAHUA UMK YIPOo3bl ANA 340P0BbA YenoBeKka. 3a HEMMEHUEM 3TOr0, A0IMKHbI 0becnevYnBaTbCA COOTBETCTBY-
IOLLIME MHCTPYKLIMKN B PYKOBOACTBE MO TEXHUYECKOMY 0DCNY>XXMBAHUIO ANA NpeaynpeXxXaeHns puckoB Ans 340p0-
BbA U 0€30nacHOCTU. Ecnu perynupoBKa, TEXHUYECKOE 0DcnyxuBaHue, pEMOHT, 04UCTKA U 00CNy>KMBaHWNE MPOBO-
OATCA BO BpeMs paboThbl reHepaTtopa, A0MKHbI 00ecnevnBaTbcs cpeacrea anga besonacHon 4eATenbHOCTU NepCo-
Hana, a B PyKOBOACTBO MO TEXHUYECKOMY OOCIy>KNBaHMIO 000py0BaHUA A0OIKHbI ObITb BKITKOMEHbI COOTBETCTBY-
IOLLME UHCTPYKLUUK, UCKNOYaloLLUne BO3SHUKHOBEHWUE pPUCKA 310PO0BbLI0 U De3onacHoCcTU. [lomkHbI ObITb 0becneye-
Hbl cpeacTBa Ansa 06e30nacHoOro CHATUA N 3aMeHbl KOMMNOHEHTOB BOAOPOAHOrO reHeparopa, TpedyoLLmnx 4acTou
3amMeHbl. JJoCTyn K 3TUM KOMMNOHEHTaM A0IMKEH NO3BONATL OEeCnpenAaATCTBEHHOE BbINOMHEHUE PabO0ThI M0 3aMEHE C
MCNOSIb30BaAHNEM HEODXOAUMbIX TEXHUYECKUX CPeaCTB (MHCTPYMEHT, USMEPUTENbHLIM MHCTPYMEHT U T. 1.) B COOT-
BETCTBUU C TEXHNYECKOU AOKYMEHTALIMEN HA BOAOPOAHBbIE reHepaTopbl. MIHCTPYKLUUMK N CXeMbI ANA 3aLUUTbI 300P0-
BbsA U ©€30NacHOCTU, MPUKPENNEHHbIE K KOPNycy BOAOPOAHOIo reHeparopa, 40SMKHbl HAX0AUTbCA HA HEM NMOCTO-
AHHO U ObITb YCTOUYMBBLIMU U 3aLLUNLLIEHHBIMW OT BO3AENCTBUA aTMOCHEPHbLIX YCITOBU.

5 MeTtoabl UCnbiITaHUN

5.1 MNorpewtHOCTU U3MepeHnn

3a UCKMYEeHUEM cneumanbHO yKa3aHHbIX CNy4YaeB, BCE NU3MEPEHUSA BbINMONHAOTCA C MOrPELLUHOCTAMMU,
NPUBEAEHHbLIMU HNXKE:

a) atMocdepHoe aasneHune: £ 0,5 kl'a;

0) AaBreHNe B KAMepe CropaHnsa U UcnbiTatenbHoOro rasa: £ 5 % nonHown wkansl unu 5 1a;

B) AaBneHune rasa: £ 2 % nonHou LKansl;

) NoTepsa AaBneHna BoAAHOro Hanopa: £ 95 %;

1) BOOHLIU NOTOK: £ 1 %:;

€) ra3oBbIiM NOTOK: £ 1 %;

>K) BO3AYLUHbIU MNOTOK: £ 2 %;

n) BPpEMA:

- 00 1 4 (BKNtoUnTENBLHO): £ 0,2 C;

- oonee 1 4: £0,1 %:;

K) BcnomMmoraTtenbHasa anekTpoaHeprud: £ 2 %;

n) TeMneparypa:

1) Ana Temnepartyp, NpeBbILLALWLNX UMK paBHbIX 273 K:

- + 2 % nokasaHua ganda temnepatyp 2/3 — 473 K;

- + 5 % nokasaHua anda temnepaTtyp Bbille 473 K;

2) Ana temnepartyp Huxke 273 K:

- BHeLWHA4 cpeaa: £ 1 K;

- Boaa: + 2 K;

- NPOAYKThLI cropaHua: £ 5 K;

-ras;: + 0,5 K;

- MOBEPXHOCTL: £ 5 K;

M) CO, CO, n O, ana pacyeToB NOTEPb AbIMOBOIO rasa : £ 6 % nokasaHus;

H) TENNOTBOPHAA cNOCOOHOCTL rasa: £ 1 %:;

0) NNOTHOCTL rasa: £ 0,5 %;

n) macca: £ 0,05 %;

D) KPyTALLMN MOMEHT: £ 10 %;

c) cuna: £ 10 %;

T) TOK: £ 1 %;

V) Hanps>keHue: £ 1%:;

&) aNneKkTpoaHeprna: £ 2 %.
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[TONMHbLIN KOMMNEKC U3MEPUTENBHOIO 000PYAOBAHUA AOMKEH ObITb BbIOPAH TaKUM 00pa3oM, YTOObI OH OblI
NMPUMEHUM K MaKCUMarbHbIM pac4ETHbIM 3HAYEHUSIM.

MeToa, ncrnonb3yembin AN U3MEPEHNS CKOPOCTU YTEYUKN, AOIHKEH ObITb HACTONBLKO TOYHbIM, YTOObLI MOrPeLL-
HOCTb U3MEepeHus He npesbiwana 0,01 am */u.

YKa3aHHbI€ NOrpeLLIHOCTU U3MEPEHUSA NPUMEHSAIOTCA ANA OTAENbHbLIX UBMEPEHUN. YMEHbLLIEHUE NOTPELLHOC-
TeW OTAENbHbLIX U3MEPEHNN MOXKET NOTPeboBAaTLCA ANA OrpaHNYeHust 00LLEN NOrPELLHOCTU NMPU USMEPEHUSAX, TPE-
OyIOLLMX MPUMEHEHNA HECKONbKUX OTAENbHbIX USMEPEHUN B COMETAHUN.

5.2 /icnbiTaTenbHOEe TONJIUBO U AaBleHue

cnbiTaHMAa BOAOPOAHOMO reHeparopa, NnpeaHa3Ha4YeHHOro Ans UCnonb30BaHUA C NPUPOAHbLIM ra3oM, JOJI-
>XHbI BbINOJNTHATLCHA C ra3omM, COCTaB KOTOPOTO, a TAKKe MakCUManbHOEe 1 MMHUMAIbHOE AaBNEeHNs COOTBETCTBYIOT
napamMeTpam COCTaBa U AaBMEHUA KOMMEPYECKN AOCTYNHOro NpupoaHoro rasa. Npu HeobxoaumocTu cobnioge-
HUA Tpe®oBaHUI, YCTAHOBMNEHHbIX B CTPAHE UITU MECTE HA3HAYEHUSA, UCNbITAHUSA AOJTKHbI BbIMONHATLCA C KOHT-
DOJTbHBIMU ra3amMu.

cnbiTaHus BOAOPOAHOrO reHeparopa, npeaHasHa4YeHHOoro AN UCNoNb30BaHUSA CO CHXMIKEHHbIM HEPTAHBLIM
ra3om, JOMKHbI BbIMOJTHATLCSA C ra3omM, COCTaB KOTOPOro, a Takke MakCMManbHOE U MUHUMAIbHOE AaBNEeHUS
COOTBETCTBYIOT NapaMeTpamM CoOCTaBa n AaBNeHNA KOMMEpPYECKN AOCTYMHOIO CHUMKEHHOTO HedTAHOro rasa. Mpw
HeobxognumMmocTu cobnogeHua TpedoBaHNM, YCTAHOBMNEHHbLIX B CTPAHE UNN MECTE HA3HAYEHUS, UCTNbITAHUSA J0ITK-
Hbl BbINONHATLCA C NPeAEeNbHbIMU ra3amMu.

cnbiTaHMAa BOAOPOAHOIO reHeparopa, npeaHasHa4YeHHOro A9 UCNONb30BaHUSA C TONMNUBOM APYIMX TUMOB,
IOIMKHbI BIMOJTHATLCS C UCMbITATENbHLIM TONMUBOM, NPEACTABNAIOLWMM NpeaenbHbIi pa3bpoc B COCTaBe U Ha-
rHeTaTenbHOM AABNEHUN TUMOB TOMNMBA, ANA KOTOPbIX CNPOEKTUPOBAaH BOAOPOAHbIN reHepaTop.

cnbiTaHMA BOAOPOAHOIO reHepaTopa, UCNoNb3yOLWEro TonnmMeo 6onee 0gHOro Tuna, AOHKHbI BbINOMHATb-
CSl TONBbKO C TONJIMBOM OAHOMO TUNA, NPy YCIOBUK, YTO B 060pYya0BaHUN U AONMYCTUMbIX NapamMeTpax Ang TonnmMBa
IIPYroro Tuna HeT 0CoOBEHHOCTEN, KOTOPbIE MOTTM Dbl MOBNUATL HA PE3ynbTraThl UCMbITAHUN.

5.3 OCcHOBHbIE YCNOBUA NPOBeAEeHUA UCTIbITAHUN

[1pu npoBegeHUN UCNbITAHUA BCe 000pya0BaHWE BOAOPOAHOrO reHeparopa, BKno4as Bo3ayLUHbIE PUNLT-
Dbl, YCTPOUCTBA 3arycka, CUCTEMbI BEHTUNALIMW N BbITSXKKWU, @ TAKXKE nonesoe obopyaoBaHue, 40IMKHO ObITb yCTa-
HOBNEHO N 3KCNNyaTupoBaTbCA B COOTBETCTBUN C UHCTPYKLUMAMU U3TOTOBUTENS.

3a UCKIMIOYEHUEM CneLmnanbHO yKa3aHHbIX Cly4vaes, BOAOPOAHbLIN rEeHepAaTop A0JKEH 3KCNNyaTUPOBAaTbLCA:

- Npu AaBneHUn, ykasaHHOM B 5.1;

- CTOYHOCTbLIO A0 2 % pacyYeTHOro BXoAHOro Hanps>KeHna u 4acTtoThl;

- C TOYHOCTbIO A0 5 % pacyeTHOro pacxoaa TonnauMea Npu 3KCNIyatTMpoBaHUU C PacYETHbLIM BbIMYCKOM
BOAOPOAA, YKA3aHHOIO U3rOTOBUTENEM.

HopmManbHbIe yCroBus onpeaenexbl crneayowmnm 00pasom:

- HopMmarnbHada Temnepatypal, = 288,15 K (15 °C);

- HopManbHoe aasneHue p, = 101,325 kl'la.

N3MeHeHNA yCnoBUKN OKPY>KatoLLEW Cpeabl AONYCKAKOTCA B Npeaenax, He BNMUAKLLMX HAa pe3ynbTaTtbl UCMbl-
TaHUMN.

cnbiTaHue A40MKHO ObITb OCYLLECTBIEHO NPU YCTAHOBUBLLENCA TemMnepaType KOMMNOHEHTOB BOAOPOAHOIO
reHeparopa, 3a UCKnto4YeHnem ocodo yKkasaHHbIX CIy4aeB.

5.4 TunoBble/KBanNnMPuUKaLUOHHbIE UCNbITAHUA

5.4.1 OdOwuMe nonoxeHus

ObopyaoBaHUE, NPoOBEPAEMOE HA NPeaMET COOTBETCTBUA HACTOALLEMY CTAHAAPTY, A0IMKHO NPeACTaBNATb
coOoi Npon3BOACTBEHHbIN 00pa3eL BOAOPOAHOro reHepaTopa. Obpaseu A0mKeH ObITb NOABEPrHYT UCTbITAHUAM,
OnNMUcaHHbIM B 5.4.2—54 14

5.4.2 /icnbiTaHNA noa naBrIieHUeM

5.4.2.1 O0w1Me NoNoXeHUs

BoaopoaHblie reHepaTopbl, COOTBETCTBYIOLLME HAUWMOHaNbHbIM/PErMoHanbHbiM cTaHgapTam no o0opya0Ba-
HUtO, paboTatoLlemy noa AaBrneHUeEM [29], He AOMKHbI NOABEPraTbCA UCTbITAHUAM NoA AaBNEHUEM, ONMUCAHHbLIM
B5.4.2.21n5.4.2.3. Bce nogcncrembol BOAOPOAHOIO reHeparopa, coaep>kaLlme onacHble XXMAKOCTU UK rasbl U HE
MUCNbITAHHbIE HA COOTBETCTBUE HALMOHANbHOMY/PErmoHanbLHOMY CTaHAapTy, NPOBEPEHHOMY B peanbHbIX YCIOBU-
AX aKcnnyaTtaunm n AoKkasasLueMy CBOIO MPUrogHOCTb B o0becnevyeHnm ooLecTBeHHOW 6€30NacHOCTU, AOMMKHb

ObITb UCMbITAHbI HA NPOYHOCTL COrnacHo 5.4.2.2n5.4.2.3.
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lcnbiTaHWe ruapoctaTtu4eCckum AaBneHMEM COOTBETCTBYIOLLMX KOMMOHEHTOB reHepaTtopa 40ImMKHO BbINOJI-
HATLCA B NOCNEAHIO0 oUepeab, ECNIM OHU HE NCMONb3YIOTCA B APYIMX UCMNbITAHUAX, ONUCAHHbIX B HACTOALLEM
craHgapre.

ECcnu U3arotoBuTENb CHUTAET UCTbITAHUE TMAPOCTATUYECKUM AaBNEHUEM HELIENECO00PAa3HbIM, 40MKHO ObITb
NnPoOBEeAEHO NMHEBMATUYECKOE UCMbITAHUE C YYETOM OMACHbLIX PAKTOPOB, UMEKOLLUX MECTO NMPU NCNONb30BaHUN
CXKaToro rasa.

[lepen npoBeaeHUEM UCMbITAHMUA NOA AaBNEHUEM AO0MKHO ObITb YCTAHOBIMEHO, KAKUE COeUHEHHbIE Yy4aCT-
KW KOHCTPYKLUWUK NoABEpraroTcd 0OAnHaKoBOMY AaBNEHUIO B HOPManbHOM pPeXXMMe aKkcnnyataumm BogopoaHOro
reHepartopa. 3T YaCTu reHeparopa AO0IMKHbI pacCMaTPUBAaTLCA KAk HE3aBUCUMbIE UCTLITYEMBIE YAaCTU KOHCTPYK-
LMK (y4aCTOK), B KOTOPbIE OTAENbHO HArHETAETCA AaBNEHNE N KOTOPbIE NPU HEOOXOAUMOCTUN U3ONUPYIOTCH OT
APYrmx y4acTKkoB BOAOPOAHOIO reHeparTopa TeXHONOrM4Yeckn yaooHbIMKU CpeiICTBaAMM.

5.4.2.2 'mgpocTtatnvyeckKoe UcnbiTaHue Ha NPOYHOCTb

5.4.2.2.1 O0iue nornoXxeHun

HacToawwmm MeToa ncnbiTaHMAa 40MKEH UCMONBb30BAaTLCA ANA OLIEHKU UCTIbITATENLHBLIX YY4aCTKOB, COAEpKa-
LLINX ONAacCHbIE XXUAKOCTU, HANPUMEP XKNAKOEe TONNUBO, TOKCUYecKkne xnagareHtbl. OH TakKe MOXET NCMNONMb30-
BaATbCA AN OLEHKN NPOYHOCTU UCTbITATENbHbLIX YY4aCTKOB, COAepXaLUnX ra3oo0pa3sHble BELLECTBA.

5.4.2.2.2 icnbiTaTenbHasA XMOKOCTb

B KayecTBe ncnbiTateNbHON XUAKOCTU AOIMKHA UCMNONb30BaATbCA paboyas »MAKOCTb (kMaKoe TOMMNUBO,
TOKCU4YeCKUe xnaaareHrnbl). ['1pu oueHke NpoYHOCTU razocoaep KaLlmx UCnbiTatenbHbIX y4aCTKOB UMW €CINU N3rOTO-
BUTENb CYNTAET HEMPAKTUYHbIM UCNONb30BaHUE paboyen XMAKOCTU B UCTIbITAHUU B KAYECTBE UCMbITATENIbHOW
XUAKOCTU UCMOMb3YIOT BOAY. ECnK nmeeTcs BO3MOXXHOCTb NOBPEXAEHUSA B pe3yrbrarte oXnaXkaeHusa unu Heona-
ronpUATHOrO BO3AENCTBUA BOAbl HA CUCTEMY TPYyOONpoOBOAOB, CneayeT UCNONb30BaTh APYIYHO NPUroAHYI0 HETOK-
CUYHYIO XXUOKOCTb. ECnn XXMAKOCTb roptoyasd, ee To4ka BO3ropaHusa AommkHa ObiTb HE MeHee 50 °C, a Takxke
CneayeT yunuTbiBaTb BHELLUHNE YCNOBUA UCTIbITAHUA.

5.4.2.2.3 /AcnbiTaHne MeTanrIM4eCKux Yyacten KOHCTPYKLIUN

[Mapocrarnyeckoe ucnblTaTenbHOe AaBrneHue B Moo TOYKE UCMNbITYEMOro y4acTKa, COCTOALLENO U3 Me-
TanIUYeCKUX KOMMOHEHTOB, AOIMKHO ObITb:

a) He MeEHee MaKCcMManbHO AONYyCTUMOro AaBneHud, yem B 1,5 pasa;

0) Anga pac4eTHON TeMNepaTypbl, NPEBLILLAIOLLEN UCTbITATENBLHYIO TEMNEPATYPY, MUHUMANbHOE UCTbITA-
TENbHOE U30bLITOYHOE AaBNEHUE Pt AOMKHO ObITh pacyMTaHOo Mo CNneayluwemMy ypaBHEHUIO, 38 UCKIMIOYEHUEM
Cny4aesB, Korga 3HadyeHue S;/S npesbilaeTt 6,5:

P;=1,5 (P-Sy)IS,

rje P— BHYTPEHHEE pacyeTHOE N30bITOYHOE AaBNEHNE;

St — 3HAYEeHNEe HaNpPAXXeHUA Npu UCnbiTaTeNbHOU TEMNEPATYPE [20];
S — 3Ha4YeHUe HanpsXXeHUd npu pacyeTHou Temnepartype [26];

B) €CINU UCMbITAaTENLHOE AaBNEHNE NPOU3BOANT HOMUHANBHOE UMW NPOAONbHOE HAaNPSXXeHUE, NPEBbILLAID-
LLee npeaen TeEKy4eCcTu maTepuana npu ucnbiTaternbHOU TEMNEpPAaType, UCNbITATENLHOE JABNEHNE MOXKET ObITb
CHMXKEHO A0 MaKCUMAarbHOro AaBnEeHUA, HE NpeBbILLAOLLEro npeaen TeKy4ectu npu UCMbITaTeNbHOU TEMMNE-
patype,

) eCnn NcnblTarenbHOe gaBneHne cucTtembl TPyOONPOBOAOB, MPUCOEANHEHHBIX K COCyayY, PABHO UM MEHb-
LLIE UCNbITATENBHOIO AAaBNEHUA ANA cocyaa, cucrema TpyoonpoBog0B MOXKET ObITb UCMNbITAHA BMECTE C COCY10M
MNPU UcnblTaTeNbHOM AaBNEHUN CUCTEMbI TPYOONPOBOOB;

1) eCnun ucnbiTaTenbHOEe AaBneHue cMcTeMbl TPYOONPOBOAOB NPEBLILLAET UCMNbITATENLHOE AABNEHUE COCY-
[1a U HE CYMTAaETCH LlenecoodpasHbiM U30IMPOBaTb CUCTEMbI TRPYOONPOBOAOB OT COCyAa, CUCTEMbI TPYOOMNMPOBO-
[10B 1 COCyAbl N0 COrnacoBaHMIO C U3roTOBUTENEM MOTYT ObITb UCMbITAHbI BMECTE NPU UCNbITATENBHOM AaBIEHUN
cocyaa. MicnbitaHue npoBOoAUTCA NPU UCNbITATENLHOM AaBNEHUU HE MEHee /7 % ucnblTaTeENbHOIO AaBreHUS
CUCTEMbI TPYOONPOBOAOB, PACCHYUTAHHOIO MO BbiLLENPUBEAEHHON DOPMYIE.

[MpeaBapuTenbHOE UCTbITAHUE C UCTMONb30OBAHMEM BO34yXa Npu n3dbiTouHOM AaBreHuu cebitle 170 klla
MOXKET ObITb NPOBEAEHO A0 NMAPOCTATUYECKOrO UCNbITAHUA ANA onpeaeneHnsa MecTononoXXeHNs OCHOBHbIX UC-
TOYHUKOB YTEYKM.

5.4.2.2.4 VIcnbiTaHUe HeEMeTaNNMMYeCKUX YaCcTen KOHCTPYKLUN

[MapocTatnyeckoe ncnbitTarenbHoe AaBrneHne B N0O0N TOYKE UCMNbITYEMOTO y4acTKa, COCTOSALLErO N3 HEME-
Tannu4ecknx Aetanen, He A0MKHO ObITb MEHbLLE MaKCUManbHO A0MNYyCTUMOro AaBrneHunsa, 4yem B 1,5 pasa, HO U He
OOJMKHO NpeBbILLATL MaKCUManbHOE pac4eTHOE AaBNEeHUEe camMoro HU3KOro pac4eTHOro KOMNOHEHTa B CUCTEME
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oonee yem B 1,5 pasa. [lna TepmMonnacTUKoBbIX TRYOONPOBOAOB, B KOTOPbIX pacHeTHad TeEMMepaTypa BblLLE UCTIbI-
TaTENbHOU, MPUMEHAETCH PaCYETHOE ypaBHEHNE 5.4.2.2.3, 3a UCKINIOYEHNEM TOTO, YTO:

- S — 3HaYeHue HanpsKeHUs BbIONpaeTca ¢ y4eToM NpUMEHeHNa HeMeTannnyeckux Mmatepuanos [26];

- S — 3Ha4YeHune HanNPSKEHUA Npu pacyeTHOU TeMNepaType ¢ y4ETOM NPUMEHEHUA HEMETANNNYECKNX MaTe-
pruanos [26].

5.4.2.2.5 MeToaukKka npoBeaeHuUA UCNbITAHUA

B xoae ncnbitTaHna KOHCTPYKLIMKU HA repMETUYHOCTb UCTIbITYEMAA KOHCTPYKLUMA A0JKHA ObITb 3anonHeHa
McnbITaTENbHON XUAKOCTBLIO U NPUCOeJNHEHA K TMapaBriM4€CKON CUCTEME, BKITIOYAIOLLIEN YCTPOUCTBO N3MEPEHNS
JaBneHnd, cnocobHoOe BblAepXKaTb TPebyemoe ucnbitatensHoe gasneHune. LomkHbl ObITb NPUHATLI COOTBETCTBY-
lOLLINE MEPLI ANA yaaneHuUsa u3 yCtaHoBKM Bo3ayxa. [llaBneHue NnoBbILLAKT CTYNEHYaTOo 40 AOCTUXKEHNA UCTIbITA-
TENbHOIo AaBMNEHUA, NOAAEPXKUBAA AaBNEHUE Ka)JoW CTyneHU B TEYEHUE BPEMEHU, JOCTATOYHOIO ANA BbipaB-
HUBaHuA aedopmauunm cucrtemol TpydoonposoaoB. cnbiTatenbHoe AaBneHue BblaepxkmuBaeTcd HE meHee 10 MUH
N B TEYEHNE BCETO BPEMEHU NPOBEPKU COEANHUTENBHbIX MYMT 1 Y3NOB COeAUHEHUA ANA ONpPeaeNeHnsa YTEYKHN.

5.4.2.2.6 Kputepumn npuemMrnemMocTi

ObopyaoBaHue, padbortatoLlee noa AaBneHUeEM, A0IMKHO BblAEP>XXMBATb rMAPOCTaTUYECKOE UCTbITATENbHOE
naBneHue 6e3 paspbIiBOB, TPELLUWH UMK PUINYECKUX NOBPEXKAEHUN. Ha UCMNbITYEMbIX 0ObEKTaxX HE AO0MKHO ObITb
NMPU3HAKOB YTEYKN BO BPEMSA NPOBEAEHUA UCTbITAHUA.

5.4.2.3 NNHeBMaTN4YeCKOEe UCNbITAHUE HA NPOYHOCTDb

5.4.2.3.1 cnbiTaTenbHada cpena

[1na y4acTkoB, coaepXkaLluux ras unm napbl, UCNbITaAHUA B COOTBETCTBUW C HACTOALLIMM CTaHAAPTOM O KHbI
NPOBOAUTLCA C UCMONIb3OBAHMEM HETOPKOYETO U HETOKCUYHOIO rasa unu napa (Hanpumep, Cyxoro Bo3gyxa unm
MHEPTHOIO ra3a), onmmM3kux no PuU3n4ecKnmM Xxapakrepuctmkam (HanpumMmep, MoneKynsapHon macce) paboyven cpeae,
npeaycMoTpeHHOU ANnd paboTbl BOAOPOAHOIO reHepartopa.

5.4.2.3.2 AcnbiTaTenbHoOe AaBneHue

icnbiTaTenbHOE AaBNeHUe ra3a Ha repMeTUYHOCTb A0IMKHO cocTaBnATb 110 % mMakcumanbHO 4O0NYCTUMO-
ro AaBlEHUS.

Cucrembl TpyOOMNPOBOAOB, HAXOAALLUMECA N0 AAaBNEHUEM, AO0IMKHbI ObITb UCMbITAHbI NPU N30bLITOYHOM JaB-
neHuu, B 1,5 pasa npesbillatoiem paboyee gasneHue, Ho He meHee 105 klla.

5.4.2.3.3 MeToauka npoBeaeHuUA UCNbITAHUA

VICcNbITYEMYIO YacCTb KOHCTPYKUMK (Y4ACTOK) 3anNONHAIOT UCNbITATENLHOW CPEAON N MPUCOEAUHSAIOT K UC-
NoNb3yeMon ruapaBnmMyeckon CUCTEME, BKITIOYatoLLEN B ceDA yCTPONCTBO U3MEPEHNSA AAaBNEHUA U YCTPOUCTBO
N3MEPEHUA YTEYKU UCNbITATENBHON CPeAbl UM YCTPOUCTBO ANA OnpeaeneHnda nepenaga gaBrneHusd, UCnornb3ye-
MO€ And onpeaeneHns yredku. YCTPOUCTBO N3MEPEHUSA YTEYKN AOMKHO ObITb PACnoroXeHo Ha BXOAE B UCTbITYE-
MY YaCTb KOHCTPYKUMK reHepaTopa, NoCne ycTpoucTtesa n3MepeHuda aasneHund. VicnbiTyemMbin y4acTOK AOJIMKEH
ObITb repMEeTUYECKN 3aKPbIT NOAX0AALLUMW CpeaCTBaAMM.

3areM CTyrneH4aTo NoBbLILLAOT AaBNEHNE 40 AOCTUXKEHNA UCNLITATENBHOIO, NOAAEPXKNBAA AaBIEHUE KaXK-
10U CTYNEHU B TEYEHNE BPEMEHN, 4OCTATOYHOIO ANS BblpaBHUBAHUA AedopmMmaLmMn CUCTEMbI TPYOONpPOBO0B.
VlcnbiTaTenbHOE AaBneHne noaaepxupaetcd He meHee 10 MuH. B Te4eHne aToro BpeMeEHM yCTpoucTBO U3Mepe-
HUA YTEYKU UNKN Apyrue cpeacTtBa 0OHapPY>XeHUA yTEeYKU, Hanpumep yCTPOMCTBO onpeaeneHna nageHns aasne-
HUA, AOJHKHbI OOHAPYXXUTb NIODYIO YTEYKY.

5.4.2.3.4 Kputepuu npuemMrnemMoCcTu

ObopyaoBaHue, pabdoTtatoLlee nog AaBreHneMm, A0IMKHO BblAEP>XUBATb MHEBMATUYECKOE UCMbITATENbLHOE
naBneHune 0e3 paspbIiBOB, TPELLUWUH UMK PU3NYECKUX MOBPEXIEHUN.

5.4.3 AcnbiTaHne HA AONYCTUMYIO YTEYKY ONACHOro rasa

5.4.3.1 MeTOoQ UCNbITAHUA HA rePMETUYHOCTb YYAaCTKOB CUCTEMbI, COAepPXKaLUX ONACHbIN ras

5.4.3.1.1 O0wHe nonoXxeHun

Bce yyacTkm BOAOPOAHOIo reHepaTopa, KOTopble MOTyT COAEPXKATb OnacHbIE radbl, HANPUMEP OrHeonacHbIE
NN roprovne CMeCcu, A0IMKHbI ObITb UCMNbITAHLI HA TEPMETUYHOCTb.

cnbiTaHuga, onnMcaHHble B HACTOALLEM MYHKTE, A0MKHbI ObITb MPOBEAEHLI ABAXKAbI: 40 U MOCNE BCEX UCTIbI-
TaHUN, YKa3aHHbIXB. 5.4.6—5.4.14.

[lepen npoBegeHNEM UCTbITAHUA HA TEPMETUYHOCTb 4OSMKHO ObITb YCTAHOBIEHO, KAKNE YY4ACTKN KOHCTPYK-
UMK noaBeprarTcd oAMHAKOBOMY AAaBNEHUIO B HOPMAarbHOM pPeXXMME 3KkcnnyaTtauumn BOAOPOAHOro reHepartopa.
OTU y4aCTKU JOIMKHbI pacCMaTPUBAaTLCA KaK OTAENbHAA UCTbITYyEMAdA YacTb, B KOTOPYIO OTAENBHO NOAAETCA AAaB-
NEHUE U KOTOPYIO, NPU HEODXOAUMOCTU, U3ONUPYIOT OT APYrMX y4acTKOB BOAOPOAHOrO reHepartopa noagxoasLLUm-
MW ANA STUX UCMbITAHWUW CPEACTBAMM.
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5.4.3.1.2 cnbiTaTenbHada cpega

[1na y4acTkoB, cogepkaLumx ra3 unm napbl, UCMblITAHUA B COOTBETCTBUU C HACTOALLMM CTaHAAPTOM A0 KHbI
NPOBOANTBLCA C UCMONb30BAHNEM HETOPKOYErO M HETOKCUYHOIO rasa unu napa (HanpMmep, Cyxoro sBosayxa unwu
MHEPTHOIO rasa), onmMakoro no Punyeckum xapakrepuctukam (Hanpumep, MornekynsapHon macce) paboyen cpeae,
npeaycMoTpPeHHOU ANng paboTbl BOAOPOAHOIO reHepartopa.

5.4.3.1.3 cnbiTaTenbHOe aaBneHue

McnbiTaTeNbHOE AaBNEHNE And onpeaeneHuna yreydku rasa npyu nHeBMaTUu4e€CKOM UCMbITAHUU AOJTKHO CO-
ctaBnatb 110 % makcumanbHO 40NYCTUMOrO AaBneHus. CucTtembl TpyoonpoBoA0B, NogBepraloLmecs BO3aen-
CTBUIO AaBIEHUS, AOJDKHbI ObITb UCTbITAHbI NPU BHYTPEHHEM N30bITOMHOM AaBneHUK, B 1,5 pasa npeBbiLLatoLLEM
pabo4ee gasneHne, HoO He MeHee 105 klla.

5.4.3.1.4 MeToaukKka npoBeaeHUda UCNbITAHUA

MICNbITYEMYIO YACTb KOHCTPYKLIMK 3anONHAKT UCMNbITATENBbHOU CPEA0N U MPUCOEAUHAIOT K UCMONb3YEMOMN
CUCTEME HAarHeTaHusa gaBneHns, BKnovarLlen B ceda yCTpoUCTBO N3MEPEHUA AaBNEHUA U YCTPONCTBO U3MEPE-
HUSA YTEYKN UCMLITYEMOUN Cpeabl UNKM YCTPOUCTBO ANA onpeaeneHnda nepenaga gaBneHusa, UCnonb3yemoe ana
N3MEPEHUA YTEYKN. YCTPOUCTBO N3MEPEHUA YTEYKMN AOIMKHO ObITb PACMONOXEHO HA BXOA€E B UCMbITYEMbIN y4ac-
TOK, MOCIe yCTPOUCTBA namepeHus aasneHus. cnbityemas 4actb KOHCTPYKLUMW AOIMKHA ObITb repMETUYECKU
3aKkpblTa nogxoadamnMn Anga 3STUX UCNbITAHUWU CpeacTBaMM.

3arteM JaBneHne NOBLILLAKT CTYNEHAMU A0 AOCTUXKEHUA UCNLITATENBHOIO, NOAAEPXKNUBAA AABINEHUE KaXK-
101 CTYIMEHU B T€4EHNE BPEMEHN, AOCTATOYHOIO A9 BblpaBHUBAHWUA AedpopMaLnm cucTtemMmbl TPYyOONPOBOOB.
VlcnbiTaTenbHOE AaBneHne noagepxumpaetcd He meHee 10 MuH. B Te4eHne 3aToro BpeEMEHU yCTPOUCTBO U3MEPE-
HUA YTEYKN UM APYIMe cpeacTBa 0OOHaAPY>KEHUA YTEYKN, HANPUMEP YCTPOUCTBO ONpeaeneHna nageHna gaBne-
HUA, AOJHKHbI OOHAPYXUTb NIOOYIO YTEUKY.

5.4.3.1.5 BbipaxXeHue pe3ynbraToB

Ecnun B KAQ4ECTBE UCMbITATENBLHOIO rasa UCNonb3yeTcs refimm, CKOPpoCTb ra3oBon yTeudku pabodero rasa
L, paccyMTbIBaIOT NO HXKecneaywwemy anroputmMmy. aHHbIM anroputm aganTUpyroT, €Cliu UCNoJb3YHTCH
APYyrue rasbil.

Ly = R-Lyegt,
rAe L. — CKOPOCTb YTEUYKW UCTLITATENBHOIO ra3a;

R = 1/2(dTest /dFueI)s

1€ O1.et — OTHOCUTENBHAA NITOTHOCTb UCNbITATENBLHOIO ra3a;
Jeyo| — OTHOCUTETNBbHASA MNOTHOCTb TOMMMBHOIO ra3a; unw

R= HTest/HFuels

A€ L1.st— a0COMIOTHaA BA3KOCTb UCMbITATENLHOIO rasa;
U, — @0CONIOTHaA BA3KOCTb TOMNMIMBHOIO rasa.

[1aHHbIE ypaBHEHNA UCNONb3YIOTCA ANA NoAcyeTa 3Ha4YeHMU R N HauxygLluero BapuaHTa, T. €. BEPXHErO
3HAaYE€HUA CKOPOCTU YTEUKM ONACHOro rasa.

5.4.3.1.6 Kputepuu npuemMnemMocTu

O0OLLAasa CKOPOCTb YTEYKM B CUCTEMAX BOAOPOAHOIO reHeparopa AosmKHa ObITb TAKOW, YTOObI MAKCUMAarbHaA
KOHUEHTpAauua rnodoro orHeonacHoro ra3a B BEHTUNALUMOHHOM BbIOpOCe BOAOPOAHOIO reHeparopa And BEHTUNS-
LMOHHOIo NOTOKA B LLUKAdpy cocTaBndana MeHee 25 % HUXHEro npeaena B3pbiBAEMOCTU, 3a UCKITIOYEHUEM BOJOPO-
1a, ANA KOTOPOro BbIDPOC HE AOMKEH NpeBbILLATb 25 % HUXHEro npeaerna BocnnamMmeHeHus.

ObopyaoBaHue, paboTatoLlee nog AaBrneHUEM, AOMKHO BblAepXUBaATbL MHEBMATUYECKOE UCMNbITATENLHOE
naBneHune 6e3 paspbIiBOB, TPELLUUH UMK PU3NYECKUX MOBPEXIEHUN.

5.4.3.2 MeTOoa4 UCnbITaHUA HA rePMEeTUYHOCTb CUCTEMbI BEHTUNALUU AbIMOBbLIX ra30B

5.4.3.2.1 MeToauka npoBeaeHUda UCNbITAHUA

McnbiTaHue NpoBOAUTCA C UCMNONb30BaAaHNEM MAKCUMAanNbHOW ANMUHbI BO34yX03a00pHOro naTtpyoka n BEHTK-
NAUNOHHOU TPYObI U MAaKCUMAarbHOIO Yncra coegnHUTENbHbIX MyAdT, BKIIoMaA PUTUHIN, B COOTBETCTBUM C yKa3a-
HUAMK nsrotosutend. [Ana nposegeHUa UCNbITaHUA U3rOTOBUTENb AOIMKEH 0DecneYvnTb:

- CUCTEMY BEHTUNALUUKU, BKIIOYAIOLLY0 MaKkCUManbHOE 3a4aHHOE YNCIO OUTUHIOB, U

- [EPMETUYHO 3aKPbITbIN UCMNbITATENbHBLIN PUTUHT, COAEPXKALLUMN BEHTUNALMOHHBLIA NATPYDOOK, K KOTOPOMY
OyaeTt npucoeguHeHa BEHTUNALMOHHAsA CUCTeEMA.

icnbiTaTenbHbIM PUTUHT AOIMKEH TAKXKE UMETL BMYCKHOE OTBEPCTUE (OTBEPCTUS), K KOTOPOMY NPUCOEaNHSA-

HOT MCTOYHUK AaBJICHUA U yCTp0I7ICTBO N3MEPEHUA AaABITIEHUA.
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Bca cuctema Bo3gyxo3adbopa u BEHTUNAUKMK, BKITIOYAsa TPyOONpoBOAbl U KPbILLKY, A0MKHA ObITb B cOope
(NP HEODOXOAMMOCTU repMETUYECKU 3aKpPbiTa) B COOTBETCTBUN C UHCTPYKLIMAMU U3rOTOBUTENA.

5.4.3.2.2 BoaopogHble reHeparopbl C OTAeNbHOU BO3AYX03aOOPHOU CeKLUUEU U OTAENIbHOW
CeKUuMeUn BbITSXXHOU BEHTUNALUN

Bo3ayxo3abopHbIN U BbIMYCKHOW NATPyOKM CHUMALOT, a BX0/[l B CEKLIMIO 3abopa TEXHONOrM4eCcKoro Bo3ayxa
repMeTUYHO 3aKpbIBAOT B MECTE BX04a B BOAOPOAHbLIN reHepaTop. BCo cuctemy, Bknoyasa coeguHEeHNA TEXHONMO-
rMYecKoro Bo3ayxa n otpaboTaHHOro rasa Mexkay BogopoaHbiM reHepartopom U BO34yx03a00PHbIM U BbIMyCKHbIM
naTpyokamu, yctaHaBnmBatoT U repMETUYHO 3aKpbIBAOT B COOTBETCTBUN C UHCTPYKLUUAMU N3TOTOBUTENS.

BbITA>XKHOE OTBEPCTUE U BO3AYXONPUEMHOE OTBEPCTUE TEPMETUYHO 3aKPbIBAKOT B MECTE NPUCOEAUHEHUA K
BbIMYyCKHOMY U BOAyXx03abopHOMY naTpyokam. Cpeacrea repMeTnsayummn JomKHbI BKIoYaTh B €09 OUTUHIN ANS
noJa4vun Bo3ayxa B BOAYX03a0OPHYIO CEKLIMIO U CEKLIUIO BLITSXKHOM BEHTUNALNKU, a TAKXKE YCTPOUCTBA ANA U3MEpPe-
HWA BHYTPEHHErO AaBNEHNA B KAXKA0U CEKLUMKU CUCTEMBI. BHYTpPEHHEE AaBNEHNE B CUCTEME ONPEAENA0T NOCPEa-
CTBOM NMPUCOEANHEHUA YCTPOUCTB U3MEPEHNA BHYTPEHHETO AaBNEeHNd K MAHOMETPY, 3anonHEHHOMY BOAOW, CO
LuKkanou go 2,5 lNa.

COOTBETCTBYIOLLEE KONMMYECTBO YACTOIO BO3ayxa nogaeTcd yepes usMeputTenbHoOe YCTPOUCTBO B CEKLUUIO
CUCTEMbBI NPAMON BEHTUNALIMA, B KOTOPOW NMOBLILLAETCA AaBrieHUE Yepes MUTUHT nogadvn Bo3ayxa. PUTHUHT nogayun
BO34yXa B CEKLINIO CUCTEMBI, KOTOPAsd HE HAX0AUTCA NoA AaBNEeHNEM, A0MKEH ObITb OTKPLIT.

5.4.4 icnbiTaHMe 3KCNyaTaluMOHHbIX XapPaKTePUCTUK roperikn

5.4.4.1 NpuemnemMocCTb

Huxxecneayowaa meTognka npuMeHAaeTCa K BoOAOPOAHbIM reHepaTopam, 00opyaoBaHHbIM Pa3nUYHbIMU
TOMNUBOCKUTaOLLMMK KOTNAaMKU UMK HarpeBatoLLMM YCTPOUCTBOM (HanpuMep, ctapToBad ropenka) n UCNosnb3yeT-
CA KaK And ropayen, Tak U Ansa XxonoaHOMW ropernku B CNeayroLnX yCrnoBusx:

a) NPy AaBNeHUN HarHeTaHna n padboTte ¢ ucnbiTaTenNbHbIMK ra3amm No 5.2;

0) npu MakcuMarnbHOM U MUHUMAaNbHOM AAaBIEHUAX TOMNUBA, YKA3aHHbIX U3rOTOBUTENEM, ECINN 3TU 3HAYE-
HUA OTNMYaloTCA OT AaBneHna no 5.4.4.1 nepevyncneHune a);

B) npu 85 % 1 110 % OTKNOHEHUN BXOAHOINo0 HANPSXKEHUSA OT paCYeTHOro 3Ha4yeHud. Ecnu BogOpPOaAHbLIN
reHepaTtop obopyaoBaH cpeacTBamMu 3aLluTbl OT NEpenaga HanPXKeHUA B yKa3aHHOM AMana3oHe, CUCTEMY UCTIbI-
TbIBAIOT B Npeaenax, yCTaHOBNEHHbIX ANA 3aLLUMTHOIO yCTpoucTea. Kpome Toro, yCTPOMUCTBO 3aLUUThI OT nepenaja
HaNPsXKeHUA AO0MKHO ObITbL NPOBEPEHO cornacHo 5.4.4.

5.4.4.2 Oouwine NnoNnoXeHud UCNbITaHus

ABTOMaTU4yeckasa cuctema BocninamMmeHeHnsa AomkHa Bbi3BaTb BOCMNINaMEHEHNE TONNKUBA B TOPENKe, Kak TONb-
KO OHO AOCTUTHET BbIXOAHOro OTBEPCTUA NOPENKU (ropenok). Ecnu ectb UICTOYHUK BOCNNAMEHEHUA HENPEPLIBHOIO
OEUCTBUA, OH HE AOJKEH 3aTyXaThb NMPU OTKMIOYEHUU NN NOAKMIOYEHUU Noga4vu TONMMBHOTO ra3a B ropenky.

[laHHO€E NOoNoOXXeHne HE NPUMEHAETCA K UCTOYHUKAM BOCNNaMEHEHUA NEPNOANYECKOTO UNKN MPEPBLIBHOIO
OEUCTBUA, KOoraa nogaya Tonnmaa B ropenky OTKo4YEeHa.

B TeueHune ncnbiTaHns npoBepseTcs, YToObI:

- TONNUBO ropenkn aPeKTMBHO BOCNNaMEHANOChL O€3 3a4ePXKKN BOCMNNAaMEHEHUS, NPOCKOKA nnameHu, 4pes-
MEPHOro LLyMa U NoBpeXXaeHnd 00opyaoBaHuA, Npu BKIMIOYEHHOW Nnogadye TONMuBA;

- Nr1IaM4 ropenku noTyxano 6e3 npockoka nnamMmeHun Unmn Ype3mepHoOro Lyma, nNpu BbIKIMOYEHHON Nogade
TOMNUBA;

- NNaM4a ropenkn He BbIXOAUIMO HAPYXXy KaMepPbl CTOpaHnS;

- B ropenke He HakannmBanuchb NPoAYKTbl CropaHug; u

- B OCHOBHbIE OTBEPCTUA TOPENKU AndA BblNyCcKka BO3AyXa He nonagan ra3 u He BO3HUKANO MPOTUBO-
NaBNEHUE.

5.4.4.3 cnbiTaHue B npeaeribHbIX YCITOBUAX

cnbiTaHne NpoBOAAT 0€3 U3MEHEHUA PETNYNUPOBOYHbLIX MAPAMETPOB roperikn 1 3ananbHoOW ropenku. [laBne-
HWe Ha BXoAe AO0MKHO ObIThb cokpaLueHo A0 70 % HopmMmanbHOro gasneHus. I'pu Takux ycrnoBuax nogadvun 4omKHa
IEMOHCTpUpOBaTbLCA De3onacHaga paboTa ropenku, a ammccna CO He A0ImKHA NPEBbLILLATL YPOBEHL, YKa3aHHbIN B
4.4.9. VicnbiTaHne NoBTOPAOT NPU MMHUMANbHOM KONMMYECTBE NOABOAUMOrO TEMNAa, 40NyCcKkaemMoro yCTpoMctsamMmu
yrnpaBneHNs, €Cnun B TAKUX YCNOBUAX BO3MOXXHO BOCNNaMEHEHME.

5.4.5 cnbiTaHUA aBTOMATUYE€CKOU CUCTEMbI YIIPABIIeHUA roperikamuv u peakTopoB KaTanutTuyec-
KOro OKUCJieHUA

5.4.5.1 Oouwmne NnonoxeHus

HuxecneayoLwun nopaaok npoBeaeHUA UCTIbITAHUA UMEET MECTO B OTHOLLEHUK 3arnycka BCEX KOMMOHEH-
TOB, NpeAHa3HaA4YEHHbIX AN OCYLLECTBNEHNA PETYNUPYEMOU peaKkLMn OKUCNEHUSA, TAKOWN KaK TOPEHUE B CTAPTOBOU
ropenke nevym pucbopMmUHra, KatanuTuyecKkoe CENEKTUBHOE OKUCNEHNE U KAaTanNnUMTUYECKOE rOpeEHUE.
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5.4.5.2 /AcnbiTaHuA AaBTOMAaTUYE€CKOU CUCTEMbl BOCMNJIAMEHEHUA TrOpPerioKk BOAOPOAHbIX
reHepaTopoB

5.4.5.2.1 AcnbiTaHue HA 3P PEeKTUBHOCTbL BOCMIIaMeHeHue

[1na BOAOPOAHbIX rEHEPATOPOB, PabOoTaOLLMX MPU PACHETHOM HAMPAXKEHUN, aKTUBU3UPYIOT YCTPOWUCTBO BOC-
nnameHeHunsa n HabnagatoT 3a NPoLECCOM BOCMIaMEHEHUS.

YCTPONCTBO BOCMNAMEHEHUA AOMKHO 3aXKUratb TONNMBO OCHOBHOW TOPENKU B MOMEHT MOABIMEHNUA €M0 B
BbIXOQHOM OTBEPCTUN. [Thama He AOMKHO BbIXOAUTb HAPYXY BOAOPOAHOIO reHeparopa, a BOAOPOAHLIN reHepa-
TOP He A0IMKeH ObITb NoBpeXxaeH. CneayeT npeaAnpuHATbL HE MEHEE NMATU npoueayp BocnnamMmeHeHus. B kKaxaom
criyyae BocnnameHeHue A0MKHO BO3HUKATbL B MOMEHT NMPOX0XXOEHNA TOMNNMUBA Y€PE3 BbIXOAHOE OTBEPCTUE IO-
DENKW.

5.4.5.2.2 VicnbiTaHMe HA nepenag HaNpPsXeHUs

5.4.5.2.2.1 /icnbiTaHue Npu NOHUXKEHHOM HanpsXeHUU BOCNIIaMeHeHUA

Hanps»keHne BOAOPOAHOIo reHepaTtopa A0MKHO ObITb OTPErynupoBaHo A0 85 % HOMUHANbLHOTO HaMNPSKe-
HUA. [1pn 3TOM YCTPOUCTBO BOCMINAMEHEHUA AOIMKHO 3aXXuratb TONMBO OCHOBHOW TOPENKU B ONeaeneHHbIU Nepu-
0[ YyCTAHOBMEHUA OCHOBHOro nnameHun. ammccuto CO namepdaroT B COOTBETCTBUU C 4.4.9. [InamMma HE AOIMKHO
BbIXOAUTb HAPY>Xy BOAOPOAHOrO reHepartopa, a BOAOPOAHbIN reHepaTop HE A0IMKeH ObITb NoBpeXxaeH. Cneayet
npeanpuHATbL HE MEHEE NATU Npoueayp BocnnamMmeHeHusa. B kaxkaom cnyyae BocnrnamMmeHeHne A0mMKHO NPON30NTH
B YCTAHOBIEHHbIX Npeaenax.

5.4.5.2.2.2 icnbiTaHue NpuU NOBbLILWEHHOM HaNpsMXeHUun

Hanps»keHne BOAOPOAHOro reHeparopa A0mMKHO ObITb oTperynupoBaHo A0 110 % HOMUHANbHOTO HAMPSXKe-
HUA. [ 1Py 3TOM YCTPOUCTBO BOCMNAMEHEHNA AOIMKHO 3a)XUraTb TONJIMBO OCHOBHOW rOPENKKU B onpeaeneHHbIN ne-
pnoa yCTaHOBNEHUA OCHOBHOTO nnamMeHu. ammuccuio CO namepsarT B COOTBETCTBUU € 4.4.9. [1namMa He AOIMKHO
BbIXOAWUTb HAPY>KY BOAOPOAHOIO reHeparopa, a BOAOPOAHbIN reHepaTop He A0MKeH ObITb NoBpeXkaeH. Cneayer
npeanpuHATbL HE MEHEE NATU NpoLeayp BocnnamMmeHeHunsa. B kaxkaom cnyyae BocnrnamMmeHeHne A0mMKHO NPON30NTH
B YCTAHOBINEHHbIX Npeaenax.

5.4.5.2.3 AicnbiTaHMe Ha COOTBETCTBME Nepuoay YCTaHOBJIEHUA OCHOBHOIO MNSIAMEHM

[lepnop yCTaHOBNEHNA OCHOBHOIO NNamMeHn npoBEpAETCA ANd BOAOPOAHOro reHepartopa B COOTBETCTBUN C
YyCNOBUAMMU, YKa3aHHbIMU B 5.3. BpemMma oT MOMEHTa BKMOYEHUSA noaadvyn TonnuBa A0 aKTUBaLWUKM YCTPOUCTBA
BOCMINaMeHEHNA NN NnameHu ropenku, B 3aBUCUMOCTU OT KOHKPETHOro cny4vasd, He A0MKHO NpeBLILLIATL NeEpUo
YCTAHOBMEHUA OCHOBHOTIO NMMamMeHu, onpeaeneHHbln U3rOTOBUTENEM.

5.4.5.2.4 icnbiTaHue anAa onpeaeneHus BpeMeHu ONTIOKUPOBKU NPU YyracaHUU N1amMeHn

BoaopoaHbin reHepaTop A0IMKEH paboTaTh Npu pac4eTHOW CKOPOCTU pacxoda Tonnuesa 40 MOMEHTA AOCTHU-
YXEHUA TENNOBOro pexuma. Bpema 6nokMpoBKU Npu noracaHuun nnameHn n3MepaeTca Mexxay MOMEeHTOM nNpeaHa-
MEPEHHOro noraLleHna UCToYHUKa BocnnameHeHud (ecnm UMEETCcs) M OCHOBHOUW FOPENKN NyTEM NpeKpaLleHNA
nogayu TonnMea M MOMEHTOM OTKIMHOYEHUA Nogayuun TonMBa aBTOMaTUYECKMM YCTPOUCTBOM. ABTOMATUYECKAA
cuctemMa AOoImKHa OTKIMIOYNTL NUTAHNE OT BCEX NPEeAOXPaHUTENBbHbLIX 3aMOPHbLIX KNanaHOB B TEYEHUE BPEMEHMU
ONOKMPOBKU NPU noracaHUu nnamMeHu, ykasaHHoros 4.7.4.

[pn paboTtatoLlen ropernke noracaHue nnameHn MoAenUMpPyeTcd NyTemM OTCOEAUHEHUA AETEKTOPA NIaMeHN.
N3mepaeTca nepmnoa BpeMEHU MeXQy MOMEHTOM OTKITHOYEHUA AeTeKTopa nnaMmeHn n MOMEHTOM, Korga CUCTEMA
OTKMIOYNUT nogadvy Tonnuea. B kayecTBe KpUTeEpUEB NPUEMNEMOCTU AAHHOIO UCMbITAHUSA UCMONb3YETCH BPEMS
ONOKWUPOBKU NMPU NoracaHum NnamMmeHun, ykasaHHoe U3roTOBUTENEM.

5.4.5.2.5 AcnbiTaHne UMUKNA C NOBTOPHbIM WUCKPOBbLIM BOCCTAHOBJIEHUEM

[lna cuctemM ¢ NOBTOPHbLIM LUMKINOM BOCNNAaMEHEHNA BpeMSA OCYLLECTBNEHUA NOBTOPHONO LIMKNa AOMMXKHO
ObITb ONpeaeneHo B pexxume paboTbl reHepaTopa ¢ pac4eTHOM CKOPOCTLIO pacxoaa Tonnuea. ['lpyu BOCCTaHOBE-
HWUW NO4a4n UCKPbI MPOBEPAIOT, YTOObLI NOCMNE NnoracaHus nnameHun yCTpoucTBO BOCMIMaMEHEHUS MOBTOPHO 3aXKrMNo
TOMNMBO B TEYEHNE Nepunoaa yctaHOBNEHNA OCHOBHOMO nnamMmeHun. ['nama He A0MKHO BbIXOAUTL HAPYXKY BOAOPO-
HOro reHepartopa, a BOAOPOAHbIN reHepaTop HE AOIMKEH ObITb NoBpeXaeH. [pu ropsaLlen ropenke noracaHue
nnamMmeHun MoaenupyeTca NyTeMm oTCOeANHEHUA AeTeKTopa nnamMmeHun. MlamepdaeTca nepnoa BpeMEHN MEXKOY MO-
MEHTOM OTKITIOYEHUSA AETEKTOpA NNaMeHn U MOMEHTOM, Korga AeTekTop nnamMeHu OTKNIOYUT nogadvy TonnuBea.
N3amepaeTca Takke nepmuoa BpeMEHU MexXay MOMEHTOM OCTAHOBKM NOTOKA ToONnMBa U MOMEHTOM MOBTOPHOTO
BKINIOYEHUA YCTPOUCTBA BOCNNaMeHeHUA. B KauecTBe KputepueB NPUEMNEMOCTU AAHHOIO UCNbITAHNA NCNONb3Y-
eTcd BpemMa ONOKUPOBKM NPU noracaHnum nnamMeHu, ykasaHHoe N3roToBUTENEM.

5.4.5.2.6 AcnbiTaHue cokpalwleHnemM nrnameHn UCTOYHUKA BOCNINIaMeHeHUA

Ecnu ocHOoBHag ropesnka ooopyaosaHa UCTOYHMKOM BOCMaMeEHEHUA, OH A0IMKeEH 3 dheKTUBHO BOCTIaMe-
HATb OCHOBHYIO FOPENKY Npu cokpaLleHnun nogavum tonnmea 40 MUMHUMManNbLHOro KONM4YeCcTBa, COOTBETCTBYIOLLETO
nogadye, Nnpu KOTopou NpeaoxXpaHUTENbHbLIN KnanaH 0CTaeTCA B OTKPbITOM COCTOAHUN, UMW HE3HAYUTENBHO MPEBbI-
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LLAOLLEro YPOBEHb noracaHus nnameHu. N3 aTnx gByx aHa4eHum BbidonpaeTcsa 10, Npu KOTOPOM CKOPOCTb NoJa-
Y TONNMBA UCTOYHMKA BOCNIIaMeHeHus BeiLe. ['1nama He JOMKHO BbIXOAUTb HAPYXKy BOAOPOAHOrO reHeparopa, a
BOJOPOAHbLIN reHepaTop HE AOIMKEH ObITb MOBPEXAEH.

IcnblTaHME NPOBOAUTCA KaK Mpu XOrnoaHOM 3anycke, Tak U HENOCPEACTBEHHO MOCIE Nporpeea BOA0POAHO-
o reHeparopa 40 yCTaHOBUBLLUETOCA pexmma cropaHusa NnpoaykroB peakuunin. ['1pn CHUXKEHUKM CKOPOCTKU Nogayn
TOMNnMMBa UCTOYHKUKA BOCNINaMEHEHUA OCHOBHAA ropernka omkHa yCNeTb BOCNNMaMEHUTLCHA B TEYEHUE BPEMEHMH,
npeaLuecTByoLLEro cpadbarbiBaHMIO ONMOKUPOBKU BCNeACTBME NOracaHns OCHOBHOTO MaMeHMN.

5.4.5.2.7 cnbiTaHue gnga onpeaeneHua 3agepKKu BoCcniameHeHuUA

B BOAOPOAHBLIX reHepaTopax, UCMOoMb3yOLLUUMX NPAMOE BOCNNaMeHEHNE TONMBA OCHOBHOW rOPENKN 9NEKT-
PUYECKUM YCTPOUCTBOM, 3aJE€P>KKa BOCMNNMAMEHEHNA HE A0IMKHA NPUBOAUTL K BbIOPOCY NnamMmeHn Hapy>Ky BO0-
POAHOIo reHeparopa Unu NOBPEXXJEHNIO BOAOPOAHOIO reHeparopa n npucoegMHEHHON BEHTUNALMOHHON CUCTE-
Mbl. [1Nna 3TOro UCnbiTaHUA UCMONb3YIOT MAaKCUMAarbHY NPOAOIDKUTENBHOCTL NOMNbLITKM BOCNNaMEHEHUA TOMNNMMBA
OCHOBHOW ropenkn aBToMatn4€CKkon CUCTEMOMU, YKa3aHHYIO N3rOTOBUTENEM.

[1na cucrem, oTKN4arLnx BOCNNaMeEHUTENb PaHbLUE MOMEHTAa BOCMIaMeHEHUSA, UCTIbITAHUA NPOBOAAT C
MCMONb30BaHNEM MAKCUMAaNbHOIO pacYETHOro Nepunoaa aktuesaumuu BOCniaMeHEHUs, yka3zaHHOro U3aroToBUTENEM.

[1na npoBeaeHUA UCMbITAHUA NPU KOMHATHOW TEMNEPATYPE reHepaTop 3anyckaroT npu HOpMarbHON CKOPO-
CTM NOABOA4A SHEPrUn cpeacTBaMMU BOCMNNAMEHEHUS C PasnNUUYHbIMU BPEMEHHbLIMU UHTEPBAriaMu B COOTBETCTBUM
C MaKkCMMarbHbLIM NEPUO0OM 3aAEPXKKM BOCNNAMEHEHNA UMM MAaKCUMarbHbIM NEPUOAOM aKTUBAaLIMKX BOCMIIaMe-
HEeHUdA, yka3aHHbIMU U3TOTOBUTENEM, B 3aBUCUMOCTU OT TOro, KaKou nepuoa MeHbLue. nd cucrem MHOroKpaTHOro
NEeNCTBUSA MOMbLITKW BOCMNAMEHEHMWS AOSKHbI OCYLLIECTBAATLCA C PA3NIMYHBLIMU BPEMEHHBLIMU UHTEPBaNamMu v B
no0oe BpemMs aktuBaLumn BocnnameHUTENA B 00LLEN NOCNeAoBaTENLHOCTU onepauun BNnoTb 40 ONOKMPOBKKU. 3a
BOCMNnamMeHeHUEM OCHOBHOW ropernkn HabnoaatoT npu Kaxkaou nonbiTke. Kpome Toro, ucnbiTaHne 3aMmeaneHHbIM
BOCMNJ1aMEHEHUEM BbIMONHAKT B COOTBETCTBUU C MEPUOJ0M YCTAHOBIEHNA OCHOBHOIO NamMeHn, yka3aHHbIM U3r0-
TOBUTENEM.

5.4.5.2.8 TemnepaTtypHoe UcnbiTaHUe KOMMNOHEHTOB CUCTEMbIl BOCMJIAMEeHEeHUA

TepmMmonapbl NN aHaNOrM4Hble YCTPOMUCTBA U3MEPEHUA TEMMNEPATYPLI YCTAHABNUBAIOT B KAXKOO0M KOMIMOHEH-
T€ CUCTEMbI BOCNNaMeHeHUd. BogopoaHbIM reHepaTop BbIBOAUTCA HA YCTAHOBUBLLUMWUCA PACYETHbLINU PEXKUM CKO-
POCTU pacxoga Tonnmea, nocne Yero U3MeparT TeMnepaTypy KOMNOHEHTOB. TeMneparypa He J0KHA NPEBbI-
LLIATb 3HAYEHUU, YKA3aHHbIX U3TOTOBUTENEM.

5.4.5.2.9 icnbiTaHue ropenku npoayBKOW

cnbiTaHne NPUMEHAETCA K cUcTEMam, Tpedyrowmm npoayBsky no 4.7.4.

B ycTaHOBNEHHOM U3roTOBUTENEM NMOPAAKE onpeaensaiTcsd 00beM NPOoaYyBKU UM BPEMSA NPOAYBKU POPCY-
HOK, KOTOPbIE NPOBEPAIOTCA B COOTBETCTBUU C TEXHUYECKUMU YCITOBUAMU U3TOTOBUTENSA:

ObbeM NPoayBKU onpeaenstoT crneayowwmm o0pasom:

a) BOAOPOAHbLIN reHepaTop HaxoauTca B Hepaboyem COCTOSAHUN U BblAEPXKAH NPU TEMNEpPAaTypPeE OKpYKalo-
Leun cpeabl. K npoayBoYHOMY YCTPOUCTBY (BEHTUNATOPY) NOAAIOT ANEKTPUYECKOe HanpsXXeHne ana obecneye-
HUA peanbHbIX YCIOBUU NPOAYBKU;

0) CKOPOCTb NPOAYBKU N3MEPSAETCA C Npeaenom norpeiHoctTn 5 % Ha BbIxoAe KaHana Ang yganeHus
NPOAYKTOB CrOpPaHuda Npu TeMnepaTtype okpy>KaroLlen cpeabl U KOPPEKTUPYETCA A0 HOPMAarbHbIX YCIOBUU;

B) U3roTOBUTENDb AOIMKEH YCTAHOBUTb 0OBbEM LINKIMA C TOPEHUEM.

[lepnoa npoayBKu onpegenseTcd cneayowmm odpasom:

a) BOAOPOAHbIN reHepaTop HaxXoAUTCs B HepaboyemM COCTOSHUU U BblAEP>KAH MPU TEMNEPATYPE OKPYXKalto-
LLIEN CPeAbl;

0) naMmepsaeTca BpemMa Mexxay Havarnom paboTbl NpoayBOYHOMO BEHTUNATOPA U MOMEHTOM OTKPbLITUS OTCEY-
HbIX 3anOpPHbIX KNanaHoB.

5.4.5.3 cnbiITaHne cuUCTeMbl aBTOMATUYECKOro ynpaBleHUA peaKTopamMUu KaTarimTU4ecKoro
OKUCJ1eHUA

5.4.5.3.1 AcnbiTaHua ana onpeageneHna BpeMeHU Havyana peakuun

BoaopoaHbin reHepaTop A0JHKEH paboTaTh B COOTBETCTBUU C TPEDOBAHUAMU U3rOTOBUTENA A0 AOCTMXKEHUS
YCIOBUKW, HEODXOAMMbIX NS HAYana peakumn. 3atem OTKPbIBAIOT nNogady TonnmMaea B pexxume o00egHEeHHOW ropto-
yen cMecu UnKn nogadvy Bo3ayxa B pexume doratou roptoyen cmecu. N3amepsatoT Bpems Mexxay MOMEHTOM OTKPbI-
T4 nogayu Tonnuea (Bo3ayxa) M MOMEHTOM, KOr4a KOHTPONMbHO-U3MEPUTENBbHbLIE YCTPOUCTBA PeakTopa noaatoT
curHan oo ycneLwHom Ha4yane peakuuu. 1amepeHHoe BpeMS HE AO0IMKHO NPeBbILLATL MaKCUManbHOE BPpEMS HaYa-
na peakummn, ykasaHHOE U3roTOBUTENEM.

5.4.5.3.2 Bpemsa ONMOKMPOBKU NPU OTKa3e

BoaopoaHbi reHepaTop A0IMKeH padboTaTb B COOTBETCTBUM C 5.3 40 AOCTUXKEHUA YCITOBUIN, HEODXOANMbIX

NS Ha4ana peakyun. 3aTeM 3aKkpbIBaloOT Nogadvy TONNMBA B pexxume o6egHEHHON ropoYen CMEeCcKH Unu noaadvy
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BO34yXa B pexume doratoun roptoden cMmecu. [ing ropsiiero kKatanntu4eckoro peakropa otkas peakumn Mmoaernu-
pyeTca nyteMm OTCOeAMHEHUSA YCTPOUCTBA, OTCNEXUBAIOLLIETO TEMNEPATYPY peakuun. Bpemsa, usMmepeHHoe Mexxay
9TUM MOMEHTOM U MOMEHTOM, KOraa cuctremMa ynpasreHua BbIKIMOYaEeT nogady TonnmMea B pexume ooegHeHHON
roptoyen cMecu Unu nogady Bcex peareHToB B pexxume 0oraton roptouen cCMecu, He AOMKHO NMPeBbLILLATL BPEMS
ONOKUPOBKU NMPu OTKa3e, ykazaHHoe B 4.7.5.

5.4.6 MexaHun4yeckoe ucnbiTaHue CUCTEM BEHTUNALIUN

5.4.6.1 Oouwmne NnonoXxeHus

CUCTEMbI BEHTUNALNN AOIMKHbI ObITb MEXAHUYECKU UCTIbITAHbI 38 NUCKITIOYEHUEM CIy4YaeB, KOra COOTBET-
CTBUE BEHTUNALIMOHHbIX CUCTEM HUXKECNEAYIOLWUM TpeboBaHUAM onpeaenaeTca pacyeTHbIM COCODOM.

5.4.6.2 icnbiTaHUA Ha pacTAXXeHUe U KpyvyeHue

Cuncremy BEHTUNAUMM Ha BOAOPOAHOM reHepaTope yCTaHaBNMBAaKOT B COOTBETCTBUN C UHCTPYKUUAMU U3TO-
ToBUTENA. KOMMNOHEHTbI CUCTEMbI BEHTUNALMK A0IMKHbI ObITb COOPAaHbl TAKMM 00pa3oM, YTOObI BEHTUNALUMOHHAS
TpyDa npoxoauna 3a npeaenamm Koprnyca sogopoaHoro reHepartopa. Ecnu cucrema BeHTUNALMKM B cOope BKINIO-
YyaeT B ce04 3aLeMEeHTUPOBAHHbIE LLUBbI, LIEMEHT JOIMKEH BbICOXHYTb B COOTBETCTBUN C UHCTPYKLIMAMU N3TOTOBUTE-
nda. Boonb npoaonbHOW 0CEBOU NMIMHUN BEHTUNALUMOHHOWU TPYObI NpunararoT MEXaHUYECKYI0 cuny 223 H B Hanpas-
NEeHNK, pacTarmpatoLLieM BEHTUNALUIO OT BOAOPOAHOro reHeparopa. Takyto Xe cuny 3aremM npunararoT B MPOTUBO-
NONMOXXHOM HanpasneHUn. B kaxkaom cnyyae cuna npuMEHSETCH B TEYEHUE NATU MUHVYT.

KpyTawinn moMeHT 34 H-M npuMeHAETCa K 0CEBON NMUHUK arperarta B coope B Te4eHUe 0gHON MUHYTDI B
HanpaBneHnn BpaLLleHns.

3areM KpyTamm MOMEHT NPUMEHAETCA B MPOTUBOMONOXXHOM HanpaBNeHUU B TEYEHMUE OAHON MUHYTLI. Bpa-
LLUEHWE BEHTUNALMOHHON TPYObl OTHOCUTENBLHO BbIMYCKHOMO OTBEPCTUA CHUTAETCA NPUEMITEMbIM, €CNU 3TO MECTO
COE€AMHEHUA NPOXOANT NocneayoLlee ncnbiTaHne BEHTUNALUMOHHON CUCTEMbI HA TEPMETUYHOCTb.

[locne ucnblTaHua coeagUMHEHNA BEHTUNALUNU U APYTUE BHYTPEHHUE YaCTU NPOBEPAIOTCA Ha BO3MOXXHOCTb
yTEeUKU, pasnoma nunm pasmoHTnposaHud. ObopyaoBaHUE CHMTAETCA NPUEMNEMbIM MO AAHHOMY MONOXKEHUIO UC-
NbITAHUA, €CN BOAOPOAHbLIN FrEHEPAaTop TakXe COOTBETCTBYET TPEOOBAHUAM UCMNbITAHUA HA rOPEHNE NPU 3a0NOKK-
DOBAHHOM BbIMYCKE U UCNbITAHUAM HA TEPMETUYHOCTb BEHTUNALMKU, ONUCAHHBLIM B 5.4.11.21n 5.4.3.2.

5.4.6.3 icnbiTaHue HA HAarpy3Ky BbINYCKHOIo NnaTpyoka BeHTUNALUUN

Cucremy BEHTUNALUUN coOOMpAatoT B COOTBETCTBUN C UHCTPYKLIMEN U3TOTOBUTENA NO YCTAHOBKE. BepTukarnb-
HYIO MOABELUEHHYIO Harpy3ky, MpeBbiLLAoLLy0 B CEMb pa3 HOMUHAanNbHbLIM AMaMETP TPyObl B MM, HO HE Donee
/50 H, paBHOMEPHO pacnpeaenatoT 0e3 ygapHOro Harpy>eHna Haa KpanHUM TOPLIOM BEHTUINALMK U OCTaBIAIOT HA
OAHY MUHYTY. [1py yoaneHuu rpysa He OMKHO BO3HMKATbL CyLLIECTBEHHOW AedhopmManmn N0 YacTu BbIMYCKHOTO
naTpyoka nnu Takoro OTKNOHEHUA B KOHCTPYKLUMKN BOAOPOAHOrO reHeparopa, npu KOTopom o00pyaoBaHUE HE
MOXET HOpManbHO paboTaTh.

[locne ykasaHHOW NPOBEPKU BOAOPOAHbIN rEHEPATOP BbIBOAAT B HOMUHAINbHbLIW PEXUM pabOoTbl 1 4OBOAAT
10 YCTON4YMBOTO TEMNNOBOIO pexknma. KoOHUEeHTpauna OKUCU yrnepoaa AOoImKHA COOTBETCTBOBATL 4.4.9.

5.4.6.4 icnbiTaHMe HA YAAPHYIO HAarpy3Ky BbINYCKHOIo NnaTpyoka BeHTUNALUN

Bo3aencrene ocyLLECTBNAOT NOCPEACTBOM ABWMXEHUA MadATHUKA. MeLlok, HanonHEHHbLIM NECKOM, MaCcCOU
12 Kr noABELLUMBAOT HA TPOC UNU KaHaT TakuMm 00pa3om, YToObl ANMHA MAATHUKA, U3MEPEHHAaA OT TOYKN BpaLLEHUS
0 LIeHTpa TAXKeCTn MeLlka, cocrtasnana 2,20 M. B cCOCToOAHUKM NOKOA MELLKA paCcCTOAHME OT €ro Kpas 40 NoBep-
XHOCTU BEHTUNSALMOHHOIO YCTPOMUCTBA AOIMKHO ObITb HE Donee 25 MMm. TouKa yaapHOro BO3a4eUCTBUS HA BEHTUNS-
LUMOHHOE YCTPOMNCTBO A0JKHA ObITb HANPOTUB LIEHTPA TAXKECTU MELLKA. 3aTeM MELLOK NOAHMMAIOT Ha 3aaHHbIV
NUCNbITATENbHbLIN Yron Mexay MadaTHUKOBbLIM Pbl4aromM ¢ MELLKOM B COCTOAHUU NOKOA U MAATHUKOBbLIM PbiMarom B
NOAHATOM COCTOSAHUM.

OQHO BO3AENCTBUE MPON3BOAUTCA HA KAXKOYIO U3 HUXKECNEeAYIOLMX TOYeEK

a) LUEHTP BEPTUKANbHOM NepegHen NOBEPXHOCTN BbIMYCKHOIO NaTtpyodka BEHTUNALNN;

0) nepeaHnKn Kpan ¢ NEBOU CTOPOHbI BbIMYCKHOro narpyoka BEHTUNALWUN, C MAATHUKOBOW TPAEKTOPUEN, CME-
LLIEHHOW BNEBO NOA Yrrnom 45° K Tpaekropuun, nNpPUMEHAEMOU B NEPEYNCIIEHNN A);

B) nepeaHuUn Kpawu ¢ npaBon CTOPOHbI BbIMYCKHOIO NnaTtpyoka BEHTUNALUUU, C MAATHUKOBOUW TPAEKTOPUEN,
CMELLEHHOW BnpaBo Noj yrinom 45° K Tpaekropuun, NPUMEHAEMON B NEPEYUCTIEHUN Q).

[Tocne ykasaHHOW NPOBEPKU BOAOPOAHbIN rEeHepPaTop BbIBOAAT B HOMUHAIbHbIW PEXUM pabOoThl U 4OBOAAT
10 YCTONYMBOro TENMMOBOro pexuma. KoHueHTpaums oKMcu yrrnepoaa He AomkHa npesbillaTh TpedoBaHnin 4.4.9.
B COOTBETCTBUU C UHCTPYKLUUAMU U3rOTOBUTENSA BbIMYCKHOW NATPYyOOK BEHTUNALMN MOXHO 3aMEHATb MOChne
KaXXao0ro UCMNbITaHUA Ha yAAPHYIO HArpy3Ky U NPOBEPKY COAEPKAaHNA OKUCKH yrnepoaa.

5.4.7 TemnepaTypHoe UCNbITaHUE NOBEPXHOCTU U KOMINOHEHTOB

[1pn AOCTUXKEHUN BOAOPOAHLIM rEHEPATOPOM PEXKMMA YCTAHOBUBLLETOCA CropaHua TeMnepartypa nameps-
eTCS B COOTBETCTBUU C TpeboBaHnam 4.4.5,4.4.2 n, ecnu npumeHumo, 4.7.2.3.3n4.7.3.
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5.4.8 TemnepaTypHoOe UCNbITAHUE CTEeHbI, NOrfIa U NOTOJIKA

[laHHO€E UcnbITaHUE NPOBOAUTCA TONMbLKO AN BOAOPOAHbLIX FTEHEpPATOPOB, NpeaHa3Ha4YEeHHbIX ANA UCNONb30-
BaHNA B NOMeLLEHUN. BoaopoaHbIM reHepaTop NOMeLLAaoT B LUECTUCTOPOHHUU NPAMOYTIONbHbIN HEBEHTUNUPYE-
MbIW UCTbITATENbHbIN KOPIYC, U3rOTOBMEHHbLIW U3 PaHEPbI HOMUHANLHOW TONLWNMHON 20 MM, OKpaLLEHHOW B Onea-
HO-YEepPHbIN LBET. PasmMmepbl NCMbITATENbLHOIO KOpnyca A0IMKHbI ObITb TAKMMWU, YTOObI B HErO NOMELLIANCS BOAOPO/-
HbI reHepaTop C y4eTOM MUHUMANbLHOIO 0€30NacHOro PaccToAHUA A0 roprYero Matepuana, ykasaHHoro u3roto-
BUTENEM B UHCTPYKLIMKX NO YCTAHOBKE.

[loBbILLEHME TEMNEPATYPLI ONPeaenaeTca TepMmonapamMmm ¢ npoBoaoM Manoro ce4YeHus.

[] PUMEYaHWeE— Tepmonapbl ANaMeTpoM MEHEE 0,3 MM cuUuTaroTCA TepMonapamMia C NMpoBoaoM MaJioro
CEHEeHNA.

TepmMmonapsl, UICNONb3yeEMbIE ANA onNpeaeneHnd NOBbILLEHNA TEMNEPATYPbI HA MOBEPXHOCTU CTEH, NOTONKA W
nona UcnbiTaTeNbHOrO Kopnyca, NPUKPennaroT K 3agHENU CTOPOHE MeAHbIX UMK NaTYHHbIX AUCKOB, MOKPALLUEHHbIX
YyepHOU Kpackoun, anameTpom 15 MM 1 TonwnHon 1 MMm. lNepeaHaa yacTtb AUCKa pacnonaraeTcd 3anognmuo ¢
NOBEPXHOCTbIO UCNLITYEMBIX AE€TaNnen Kopnyca.

Tepmonapbl 40MKHbI pacnonararbcs TakK, YToObl OHM MO PUKCUPOBATL MaKCUMarbHO BbICOKYIO TEMMNEPA-
TYPY U UX MOXKHO ObINO nepemMeLuaTb, npmu He0OX0AMMOCTU, BO BPEMS UCTIbITAHUA.

[10 3anycka BOAOPOAHOrO reHeparopa U3MepatoT N 3anUCbIBalOT 3HAYEHUA TEMMNEPATYPbI OKPYKaloLLEN
cpeabl.

BoaopoaHbIv reHepaTop UCNbITbIBAKOT NPU MAakCUManbHOU BbIXOAHOW MOLLUHOCTHU. [locne AOCTUXKEHUS yCTa-
HOBUBLLErOCH peXXMMa U3MEPAIOT TEMNEPATYPY UCTIbITYEMbIX MOBEPXHOCTEMN.

3Ha4yeHue TemnepaTypbl AOIMKHO ObITb HE Donee ykazaHHoro B 4.4.5.

5.4.9 TemnepaTtypa NnONIMMEpPHbIX KOMNMOHEHTOB

MakcumanbHO BbiCOKasa paboyas temrnepartypa nofimMepPHbIX KOMMNOHEHTOB ONpeaenAeTCA:

- ANA BOAOPOAHbIX FTEeHEPATOPOB, MPUMEHAEMbIX B MOMELLEHUN — pa3MeELLEHUMEM TEpPMONAap Ha NONMUMEP-
HbIX KOMMOHEHTAaxX BO BpeMs TEMNEPATYPHOro UCMbITAHUA CTEH, NONAa U NOToNkKa no 5.4.8;

- ANA BOAOPOAHbIX reHEPATOPOB, NPUMEHAEMbIX BHE NOMELLEHNA — pa3MELLIEHUEM TEpMONAap Ha NONUMEP-
HbIX KOMMOHEHTAaxX NPU UCNbITAHUX BOAOPOAHOIO reHeparopa npn MakcumMmanbHOW BbIXOAHOW MOLLHOCTU, NMPU MakK-
CuManbHON TeMNepartype Bo3ayxa, ykasaHHOW U3roTOBUTENEM, U C NCNONb30OBAHUEM 3aLUULLIAIOLLNX OT BETPA
KOHCTPYKLIMK N0 4.3.3.

OYHKUMOHANbLHYIO LLENOCTHOCTL MOJIMMEPHOIO KOMMNOHEHTA ONPeAenaloT Nocne BO3AENCTBUA TEMMNEPATYPDI
He Hxke 70 °C nnu Bosgencteuna temneparypbl Ha 10 °C BbiLLe MakCcUManbHOW pabo4ven TemnepaTypbl (B 3aBUCU-
MOCTU OT TOrO, Kaka4d BbILLE) B TEYEHUE CEMN YACOB B CYLLUMIbHOM LLUKAyY NPu MNONMHON 3arpy3ke.

Bo BpemMs ucnbiTaHnAa He A0IMKHO BO3HUKATL YCaaKKU, KOpobneHua nnu gpyron aedopmaumm KOMMNOHEHTA,
CMNOCOOHOW NOBNMUATL HA €ro nNnpeaHasHa4YeHHY PYHKLUWIO UK co3aaTh yrpo3y 0e30nacHOCTH.

5.4.9.1 TemnepaTypHoOe UCNbITaHUe BbINYCKHbIX TPYO

[1pn 4OCTUXKEHUN BOAOPOAHLIM rEeHEPATOPOM YCTAHOBUBLLETOCA pPeXXuMa U3MEPAIOT TEMNEPATYPY BCEX
BbIMYCKHLIX TPYOD. MI3MepeHHada Temneparypa He A0mKHa npeBbILlaTh MakCUMarnbHYIO TEMNEPATYPY, YKA3aHHYIO
N3rOTOBUTENEM.

5.4.10 NcnbiTaHNA HA aencTBUE BEeTpa

5.4.10.1 MeTtoa KanuUOpPOBKU BETPAHOINO UCTOYHUKA ONA BETPOB, HanpaBnsae MbiX NepneHauKynap-
HO K CTeHe

Cxema pacnonoXXeHua Angd kKanmopoBKK BETPAHONO NCTOYHMUKA A0MKHA COCTOATbL U3 LIEHTPA BETPAHOIO UC-
TOYHWKA, HANPaBNEHHOIO NEPNEHANKYMAPHO K LEHTPY UCMbITATENbLHON CTEHbI, 000PYA0BAHHOW YETbLIPbMSA OTBEP-
CTUAMW BOKPYT BbINYCKHOIO NaTpyoka BEHTUNALUUN, yCTAHOBNEHHOIO B COOTBETCTBUN C UHCTPYKUUAMU U3TOTOBUTE-
N4 MO LIEHTPY UCMbITATENbHON CTEHbl. OTBEPCTUA A0KHbI ObITb COeANHEHBbI TPYOONPOBOAAMU ANA NONTYyYEHUS
O HOro cCpeaHero 3Ha4YeHna ctatuyeckoro gaeneHusa. ['pu BETpAHHOM UCTOYHUKE, HAaNnpPaBNEHHOM NPOTUB CTEHHI,
cpeaHee 3Ha4YeHne cTaTuYecKkoro gaBneHunda, usMepeHHoe MaHOMETPOM BO BMYCKHOM OTBEPCTUM BO3ayXa, noaa-
BAEMOI0 B KAMEPY CropaHmnda, CoctaBndaeT OCHOBY AN KANMMOPOBKU BETPAHOINO MCTOYHUKA C UCMOSIb30OBAHUEM

OTHOLLUEHUU, NPUBEAEHHbIX B TA0NMue 2.

Tadbnunuya 2
HomMuWHanbHas CKOPOCTbL BETPA, KM/Y Cpe,u,Hee CTaTh4veCKoe AdaBlieHW e, [1a
16 10
54 116
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Kpome Toro, BETPAHOW UCTOYHUK, OTKANMOPOBAaHHbLIN CO CKOPOCTLIO 50 KM/, HEe A0MKEH co34aBaTb CKOPO-
CTHO€ AaBrneHUE Mo NMMHUKM OTBEPCTUU, NpeBbiLLatoLwlee 12 a (16 km/4) Ha paccTtoaHun 305 MM OT UCNbITATENLHOU
CTEHBbI.

5.4.10.2 BooopoaHble reHepaTopbl, npeagHasHavyeHHble Ans Ucnornb30BaHUA BHE NMOMeELEeHUN

5.4.10.2.1 NpuMmeHAEeMOCTb

[1aHHbIE UCNbITAHUA NPUMEHAIOTCA TONLKO K BOAOPOAHLIM reHepaTopam Unm KOMNoOHEeHTamMm BOAOPOAHOrO
reHepartopa, npeagHasHa4YeHHbIM N9 UCNONb30BAHNA BHE NOMELLEHUN.

5.4.10.2.2 NpoBepkKka padoTbl No4 AeUCTBUEM BeTpa

LLIkadpbl BOAOPOAHBLIX reHepaTopoB, NpeAHa3Ha4YeHHbIX 4119 UCMNOMb30BaHNA BHE NOMELLEHNI, AODKHbI ObITh
NoABEPrHyThl U BblAEPXKNBATb UCMbITAHME HA AENCTBUE BETPA NPU UCMONMb30BAHUKN CNeAYIOLLIEro MeToAaa.

BoaopoAaHbIU reHepaTop A0OMKEH 3anycKaTbCa U HOpMaribHO 3KCnnyaTtnpoBartbca, 0e3 noBpeXXaeHua unu
HEUCNpPaBHOCTEN KAKON-NMOO YacTu U He co3gaBad Hebe30nacHbIX yCrnoBuin Npu BO3AENUCTBUU BETPA NPU HOMM-
HanbHOU cKOPOCTU 50 KM/Y U MEHBLLLE.

BeTpAaHON NCTOYHUK, KannbpoBaHHbIU N0 5.4.10.1, HaNpPaBnAOT HA BHELLHIOW NOBEPXHOCTbL BOAOPOAHOIO
reHepartopa, B Hanbonee KpUTUYECKyto TOYKY (TOYKK). BETPAHOW UCTOYHUK pacnonaraeTcd Takum oopasom, YToObl
OAHOPOAHbLIN MOTOK BETPA, NONHOCTLIO MOKPbIBAIOLLIMK 3a4aHHYI0 BHELLHIOK NOBEPXHOCTb, OblN HAaNpPaBnEH ropu-
30HTaNbHO K BOAOPOAHOMY reHepaTtopy Npu ykasaHHOU CKOPOCTU, UBMEPEHHON NO BEPTUKANBHOW NMOCKOCTU HA
paccTtosaHumn 50 cMm OT HaBETPEHHOW NOBEPXHOCTU BOAOPOAHOrO reHeparopa. Ecnu BoaopoaHbI reHepaTop 00opy-
A0BaH UCTOYHUKOM BOCNNaMeHEHUA, OH AO0JXXKEH BOCNNAaMEHUTLCA MPU HOMUHANbHOW CKOPOCTU BETPA 16 KM/,

[1pM HOMMHANBLHOU CKOPOCTU BETpa 50 KM/Y ras B ropernke A0ImKeH BOCNNaMeHUTLCA OT UCTOYHMKA BOCHMNA-
MEHEHUSA B TEYEHMNE NEPUOJa YCTAaHOBNEHUA OCHOBHOIO NnamMmeHu, a nrnamsa ropenku U UCToOYHUKa BOCNNaMeHEHUA
He JOJKHO 3aTtyxaTh. ICTOYHKUK BOCNNaMeHEeHNd (eCnn UMEETCA) MPOBEPAIOT CAMOCTOATENLHO UMM O4HOBPEMEH-
HO C TOPENKOM.

5.4.10.2.3 Odmuccua CO nog gencteuemM BeTpa

Bo Bpema ucnoitaHna no 5.4.10.2.2 npoepdatoT amuccuto CO Ha BbIxoae U3 BOAOPOAHOIO reHeparopa npu
ckopoctu BeTpa ot 0 km/4 o 50 km/4. BogopoaHbiv reHepaTop AomKeH padboTaTh Npu HOMUHANBbHOM PEXXUME Ha
YCTAHOBUBLLEMCHA TEMMNEPATYPHOM pexume. ['pn ykasaHHbIX CKOPOCTAX MOTOKA BETPA N3MEPAIOT AMUCCULIO ANSA
NMPOBEPKN COOTBETCTBUA TpeboBaHUAM No 4.4.9.

5.4.10.3 BoaopoaHblie reHepaTopbl, NpeaHa3HaYeHHblIe AN UCNOoJIb30OBaHUA B MOMeELleHUun

5.4.10.3.1 NpumeHAEeMOCTb

McnbiTaHUAa NPUMEHAIOT B OTHOLLEHUW BOAOPOAHbIX FfEHEepaTopoB, NpeaHa3Ha4YeHHbIX A5s padboTbl B MOME-
LLieHUK. icnbITaHUAa NPOBOAAT HA reHepaTopax ¢ MakcCuManbHOW ANMMHOW BMYCKHOMoO BO3AyX0BO4a U BEHTUNALIU-
OHHOM TPYObI ANA AbIMOBbIX ra30B, YKa3aHHbIX N3rotoButenem. NI3rotoButenb Ans 3Toro UCNbITaHUA JOIMKEH
npeaocTaBuTb CUCTEMY BO3yx03abopa 1 BEHTUNALMN AbIMOBbIX ra3oB. Bclo cuctemy Bo3ayxo3adopa u BEHTU-
NAUMN AbIMOBbIX ra30B, BKIIOYAA CUCTEMbI TPyOONpPOBOAOB U KOHLIEBYIO KPbILLKY, YCTAHABMUBAOT B COOTBET-
CTBUU C UHCTPYKLUMEN U3rOTOBUTENHA HA UCNbITATENBLHON CTEHE.

5.4.10.3.2 NpoBepkKa padboTbl NOoA AEUCTBUEM BETPOBOU HArpy3Kn

5.4.10.3.2.1 AcnbiTaHne BeTPOBOU HArPY3KOU, HANPaBIIEHHOU NaparnsesribHO UCNbITATeSNIbHOU CTeHe

BeTpoBOW UCTOYHUK A0KEH ObITb OTKANMObpoBaH HA HOMUHANBLHYIO CKOPOCTbL BETPAa 50 KM/Y (CKOPOCTHOE
nasrneHune csoboaHoro notoka 117 a) c ucnonb3oBaHnem Tpyoku MNnTo, npu HanpaBneHUn NOTOKa napanmnernbHo
C UCMbITATENBLHOW CTEHOU B TPEX MECTAX, PACNONOXEHHbIX HA NITOCKOCTU, NePNEeHANKYNAPHON K UCTbITATENBLHON
CTEHE, B LLEHTPE CUCTEMbI BEHTUNALNKN AbIMOBOTO rasa.

B npouecce 4aHHOIo UCNbITaAHUA NOTOK BO3AyXa HAaNpaBnaloT napannernbHO ncnbitatenbHOU CTEHE C HOMMU-
HanbHOU CKOPOCTLIO 50 KM/Y. BoagopoaHbINM reHepaTop NPU TakKUX YCNOBUAX UCTILITAHNA AOIMKEH 3anyCKaTbCA U
yCTON4YMBO paboTaTb B TeueHne 10 MuH npu BO3AENCTBUN BETPOBOIO NOTOKA CO CKOPOCTbIO 50 KM/U.

5.4.10.3.2.2 BeTep, HanpaBnsaeMbiu nepneHauKynsapHO K CTeHe

B npouecce AaHHOIo UCMbITAHUA NOTOK BO34yXxa, NPOou3BOANMbIN BETPAHBIM UCTOYHUKOM, OTPETYNMNPOBAaH-
HbiM N0 5.4.10.1, HanpaBNAT NepPneHAUKYNAPHO K uCnbiTaTe€NIbHOU CTEHE C HOMUHAINBHOW CKOPOCTbLIO 50 KM/,

[1oa BO3AEUCTBUEM BETPOBOIO MOTOKA CO CKOPOCTLIO 50 KM/Y UCTOYHUK BOCNNIaMEHUA AOIMKEH 3aXKeYb ras
B rOpEenkKe B TEYEHNE nepnuoga ycCtTaHOBNEHNA OCHOBHOTO NMnamMeHun, a nnamg ropenkm n UICToOYHMKa BocnnameHe-
HUA HE AOJMKHO 3aTyXaThb.

VICTOYHUK BOCNNAaMEHEHUA (€CnNU UMEETCA) UCNbITbIBAKOT CAMOCTOATENBHO MU OAHOBPEMEHHO C rOPESIKON.
BogopoaHbin reHepaTop A0MKEH ObITh BblAep>KaH B pabo4yem COCTOAHUN B Te4deHne 10 MUH, CUCTEMbI aBTOMATM-
YeCKOro ynpasrieHua AOormkHbl obecnevnBaTb HOPManbHYIO PpaboTy reHepaTopa B peXKumax «BKIHOYEHO» U «BbIK-
NMIOYEHOY .
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5.4.10.3.2.3 OdMuccua CO npu Bo3aeUCTBUN BeTpa

Bo Bpema ncnoiraHna no 5.4.10.3.2.1 npoBoaAT ucnbiTaHna no namepeHunto amuccun CO npun HanpasneHUN
BETpa NpPoTuB BO3ayxo3abopHoro natpyoka (naTtpyokoB) co ckopocTbto oT O Ao 50 km/d. [pn 3TOM BOAOPOAHbIN
reHepartop AOIMKEH HOpManbHO padboTaTb Npu yCTAaHOBUBLLEMCH TEMMEPATYPHOM pexume. MM3smMeHeHne ammccum
OCYLLECTBNAOT B COOTBETCTBUU C TpeboBaHUAMN 4.4.9.

5.4.11 AcnbiTauuda Ha amuccuro CO

5.4.11.1 cnbiTaHua Ha YCTAHOBUBLLUEMCSH TENJIOBOM pPeXxume

[pn gOCTU>KEHUU BOAOPOAHLIM rEHEPaATOPOM YCTAHOBUBLLETOCH paboyero CoOCToOAHUA U3MEPAIOT SMUCCULO
CO Anga npoBepPKKU COOTBETCTBUA TpeboBaHnAM 4.4.9. BoaopoaHble reHepaTopbl UCTLITLIBAIOT NMPU 25 %, 50 %,
75 % 1100 % ypOBHAX MOLLUHOCTH.

5.4.11.2 cnbiTaHue € 3a0NOKUMPOBAHHBLIM BbINMMYCKOM

YpoBHU amuccun CO npoBEPSAOT NPU NEPEKPLITUN BbIMYCKHOTO OTBEPCTUA A OTPAOOTAHHbIX ra30B BO0-
POAHOro reHepartopa, BKNno4ad ero nornHoe 3akpbitue. BoaopoaHbIM reHepaTop BblAEpAUBAKOT NPU HOMUHANBHOM
pexxume padboTbl HE MeHee 15 MUH, nocne Yero nnoLuaab ce4eHus BbIlMyCKHOro OTBEPCTUA BOAOPOAHOIO reHepa-
TOpPAa NOCTEMNEHHO CoKpallaeTca 40 pasMepa, Npu KOTOPOM YCTPOUCTBO ynpaBreHUd, aBTOMaTUYECKN PETYIUPY-
loLlee nogadvy TonnmMBa B yCrnoBusx 3ad0noKMpoBaHHOIO BbIMYCKHOIMO OTBEPCTUA, NPOAOMKAET OCYLLECTBNATL MO-
aady tonnuea. YpoBeHb amuccun CO onpenensaior Ha COOTBETCTBUE TpeboBaHuAM 4.4.9.

5.4.11.3 AcnbiTaHne ¢ 3ab6NOKUPOBAHHOU CUCTEMOM NOAAYM BO3AYXA

[laHHOE€ UcnbITaHne NPOBOAAT ANdA BOAOPOAHbIX rEHEPATOPOB C UBMEHAIOLLENCA NogavyYeN BO3gyxa Yepes
BO34yx03a00pHbIN TpybonpoBo. BoaopoaHbIN reHepaTop BblgepuBatoT Npu HOMUHaNbLHOM PeXXnme padboTbl HE
MeHee 15 MuH. [locne 3Toro NnocTynaTtenbHO NEPEKPbLIBAIOT BO3YyX03a00PHbLIN KaHamn u U3MepA0T YPOBEHb SMUC-
cun CO anaonpeneneHnsa cootBeTcTBud TpedboBaHnam 4.4.9. Kpome Toro, npoBOAAT UCMbITAHUA MPU OKPbIBAO-
LLEMCS BO3yx03a00pHuKe. [1pn 3TOM BO34yx03a00pPHbIN KAHAarN NOCTENEHHO OTKPbLIBAIOT U ONPeAenstoT CTENEHb
ONOKUPOBKK, MPU KOTOPOWU MPOUCXOAUT BOCMNNaMeHEHUe ropenkn. Ha sTom ypoBHe ONMOKMPOBKU NPU AOCTUXKEHUN
YCTAHOBUBLLETOCH pexxuma padoTtbl BOAOPOAHOIo reHepartopa usmMepsoT ypoBeHb amuccumn CO anga onpeaene-
HWUA COOTBETCTBUSA €ro TpedbosaHnam 4.4.9.

5.4.11.4 AcnbiTaHue Ha nepenag HanpaAXXeHUs

[1aHHOE ncnblTaHWE NPOBOAUTCA ANd BOAOPOAHbIX FTEHEPATOPOB, UCNONb3YIOLLUUX MEXaHUYECKNE CPEACTBA
(HanpumMep, BEHTUNATOP) AN nogayum Bo3ayxa B ropeniku unu ang BEHTUNAUMK BbIopocoB. BoaopoaHbin reHepa-
TOP BblAEPXKMBAIOT MPU HOMUHATbHOM pexume paboTbl HE MeHee 15 MUH.

HanpsaXxeHue Ha AneKTPUYeCKMX KOHTaKTax BEHTUNATOPA NOCTENEHHO COKpaLLatoT. PUKCUPYETCA PErynu-
POBKA aBTOMAaTUKK, OTKNOYalOLLEN nogadvy rasa npexxae, Yem KoHueHTpaumua CO B npoayKrax cropaHus NPeEBbI-
cut TpedboBaHna 4.4.9. [inga BogopoaHOro reHeparopa, sKkCnnyaTupyemMoro npu HopmarbHbIX YCIMOBUSAX OKPY>Kato-
LLIEW CPeAbl, HANPSXKEHUE HA KOHTAKTaX BEHTUNATOPA NOCTENEHHO YBENUYMBAIOT OT HYNEBOI0 3HAYEHUA 40 3HaYe-
HUA, NPUN KOTOPOM NPOUCXOAUT BOCMNaMeHeHne ropenku. INpu atom Hanpa>KeHNMN U3MEPAIOT YPOBEHb SMUCCUN
CO Ha cooTBETCTBUE 4.4.9.

5.412 VcnbiTaHue B npeAeribHbIX VYCIIOBUAX, CBA3aHHbIX C MNpeKpaweHueMm nogadn
JHepropecypcon

BoaopoaHbIN reHepaTop yCTaHaBNMUBAIOT U KCNNyaTUPYIOT B COOTBETCTBUU C NONOXEHUAMN 5.3. HcnbiTa-
HWUEe A0MKHO ObITL NPOBEAEHO C OrpaHUYEHUEM NOJAYM KAXKA0ro SHepropecypca, Hanpumep TonnMBa, aNeKTpuye-
CTBA, BOAbl, oOxXnaXaatroLlen Boabl, TEXHONOIMYECKOro Bo3ayxa u T. ., noaavy KOTopbIX YMEHbLUAKOT MOCTEMNEHHO.

cucrema gosmkHa 6e3onacHo oTknYaTbca bea:

- C03aHund NtoObLIX Yyrpo3 And 340P0BbA U 0€30NACHOCTU;

- HApyLUEHUA UNKU MOBPEXAEHUA CUCTEMBI.

Ecnu anga 3awurbl BOAOPOAHOrO reHeparopa BO BpeMs BbIKIMIOYEHUA U XpaHEHNA TpebyeTca NpoayBOYHbIN
ras, reHepaTtop UCNbITbIBAKOT HA OAHOBPEMEHHYIO NOTEPIO MHEPTHOIO rasa u BTOPOro aHepropecypca. B ntodbom
Cryyae UcCrbiTaHne Ha NoTepto nogadm nNPoayBO4YHOrO rasa 4omkHO CONPoOBOXAaTbCA NpeaynpexaeHmem od onac-
HOCTW.

5.4.13 lNpoBepkKa pexxuma padoTbl

5.4.13.1 O0wWwuMe NONoOXeHun

Llenbto JaHHOro UCNbITAHUA ABIAETCA NPOBEPKaA TOro, YToObI BbipaboTKa BOAOPOAA NPU UCMbITATENbHbIX
YCIOBUAX NO 5.3 U HOMUHAINBLHOM peXXume paboTbl OblNa HE MEHbLLIE YCTAHOBNEHOIO 3HAYEHUS BbIPAOOTKM BOAO-
poaa u ero CTeneHb YNCTOTbl — HE MEHbLLE YCTAHOBNEHHOTO npeaena.
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5.4.13.2 PyHKUUMN

[omkHb! ObITb UCNbITAHbI BCE (PYHKLUWW BOAOPOAHOIO reHeparopa, B 0COOEHHOCTM OTHOCALLMECH K be3onac-
HOCTU U 3aLumTe. VICNbITbIBAOT BCE PEXUMbI N NEPEXOAHLIE COCTOAHUSA, YKa3aHHbIE usrotosutenem. Cnucrema
NomKHa besonacHo padoTtarth 0ea:

- CO3aHuA NMoobIX yrpo3 AN 340P0BbA U OE€30MACHOCTU;

- HApYLUEHNSA NN NOBPEXKAEHUA CUCTEMBI.

5.4.13.3 Pexxum padoThl

CKOpPOCTb NOTOKA Nony4yaemMoro ra3oodpasHoro npoaykra v nogady ronnmsa uamepatot npu 100 % MOLLIHO-
CTU Ha ycTaHoBUBLUEMCH pexume paboThl. [10TOK rasa n >XuaKoro TonnuMea onpeaenatoT ctaHAapTHbIMU cpe-
ctBamMn. BogopoaHsbie reHepaTtopbl UCNbITLIBAKOT NPU 25 %, 50 %, 75 % 1n 100 % ypoBHAX MOLLIHOCTMN.

BoaopoaHbie reHepaTopbl C pa3HbIMU HACTPOUKaMU NPOU3BOAUTENBHOCTU UCTLITLIBAIOT MO KO0 HACTPOUKE.
N3amepeHnsa KaXaoro ypoBHA MOLLIHOCTU U KaXXA0WU HACTPOUKU NPON3BOANTENBHOCTU BbINONHAKOT HA YCTAHOBUB-
LLUMXCA padoumnx pexmmax padorThil.

M3ny4yeHue Bo3ayLLUHOIo LWymMa onpeaensaioT cornacHo [45].

Ha OCHOBE n3aMepeHun, NPoBEeAEHHbLIX N0 5.1, onpeaenalT cneayloLne XxapakTepPUCT UK.

- HOPMY BbIpaOOTKKM BOAOPOAA;

- CKOpPOCTb N0ABEAEHUA TONIUBA,

- coepXaHue Boaopoaa B BbIXOAHOM MOTOKE HA CyXyH0 MaccCy;

- JaBNeHne, TeMmnepaTtypy 1 BNa>XHOCTb BbIXOAHOI0 BOAOPOAHOIO NOTOKA;

- NOTPedNeHne 3NeKTPO3HEPIUN NPU PACHETHOU BbIPADOTKE;

- U3Ny4YEHUE LUyMa.

5.4.13.4 icnbiTaHMe HA CYMMAaPHYHO HAPaboOTKY

[Tocne nenbiTannm No 5.4.12 n 5.4.13.3 npoBoaAT ucnbiTaHne Ha 720-4acoByl0 CyMMAapPHYIO HaApaboTKy.
[locne ucnbiTaHnAa Ha CyMMapPHYIO HapaboTKy NOBTOPHO NPOBOAAT UCMbITAHMUE HA TEPMETUYHOCTL N0 5.4.3.

5.5 KOHTpONbHbIE UCNbITAHUA

KOHTPOMbHLIE UCMbITAHUA A0OMKHbI MPOBOAUTLCA ANA Ka)XA0ro BOAOPOAHOro reHeparopa nepea nocraBkon
1 BKNOYatoT B Ce04:

- UICNbITAHUE HA TEPMETUYHOCTb CEKLIMWU BOAOPOAHOIO reHepaTopa, HECYLLIUX FOPO4Yne XXUAKOCTU, N0 5.4.2.2
ns4.3;

- UCNbITa@HUE 3KCNNyaTauMOHHbIX XapaKTEPUCTUK TOPENKU No 5.4.4;

- UICNbITAHUE Ha ANEKTPUYECKYIO MPOYHOCTb ANINEKTPUKA ANA BbICOKOBONBLTHBLIX 9NEKTPUYECKNX CXEM BOO-
POAHOro reHepartopa cornacHo [38] — anga anekTpoobopyaoBaHUA NPOMbILLUNEHHbLIX MaLWMH unu [39] — ans
ObITOBbIX, KOMMEPYECKNX N NONYMPOMBILLNEHHbIX ANEKTPUYECKUX NPUOOPOB, NPUMEHAEMOE B TEYEHNE OHOW
MWHYTbI, UTK UCNONb3ya HanpskxeHne, pasHoe 120 % ucnbiTaTENbHOIO HANPSXKEHUA, NPUMEHAEMOIO B TEYEHUE

OJHOWN CEKYHABbI.

[TpumMeyaHne—Ecnun BogopoAHbIA reHepaTop UCMNONb3YeT TaKoOW KOMMOHEHT Kak, HanpumMep, NnonynpoBo/l-
HUKOBLIA NPUOOP, KOTOPLIA MOXET BbiTh NOBPEXAEH AUSMNEKTPUHECKUM HAMNPSKEHNEM, UCMBITAHNE MOXET OblTb NpoBe-
[N EHO NMocne OTCOeAUHEHUS KOMMOHEHTa OT Macchl UMK A0 €ro BKITHOYEHUS,

- UCMNbITAHWE Ha LUEeNOCTHOCTb Lienu 1 3aLUUTHOIo 3asemMneHnsa kKabenbHbiX 000104eKk cornacHo [38] — ans
aneKkTpoobopyaoBaHUAa NPOMBbILLMEHHbLIX MALLUH UK [39] — ANnA ObITOBbLIX, KOMMEPYECKUX N NONYNPOMbILLMEH-
HbIX 3N1EKTPUYECKUX NPUOOPOB.

6 MapkupoBka, 0003HaA4Y€HUA N YNaKoBKa

6.1 MapkupoBka BOAOPOAOHOrO reHeparopa
Ha Ka)xgqom BOAOPOAHOM reHepaTtope AommkHa ObITb npukpenneHa tabnmyka 0CHOBHbIX TEXHUYECKNX JaH-
HbIX UM HAHECEHbI COOTBETCTBYIOLLNE MAPKUPOBOYHbIE 0003HAYEHUA, PACMNONOXEHHbIE B MecTax, ya00OHbIX AN

YTEHUSA NPU YCTAHOBKE BOJOPOAHOIO reHepartopa.
MapknpoBoYHble 0603HAYEHNS AOIHKHbBI YETKO OTPaXKaTb BCE OrPAHUYEHUS B UCNONb30BaHUN, B YACTHOCTH,

TpeboBaHNS K BEHTUNSALIMOHHOW 30HE, B KOTOPOW YCTAHABNNBAETCHA BOAOPOAHbIN FEHEPATOP.

[TpnmMmevyaHne — B [28] npusogAaTca nNpUHUUNBLI, OTHOCALLMECA K BEHTUNAUUW 30H, cojepallnx
obopyaoBaHNne BOAOPOAHOINO reHepartopa.
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Tabnuyka TexHn4YeCckux gaHHbIX U/MNU MapKUPOBOYHbIE 0003HAYEHUA A0IMKHbI BKNOYaTh B CE0A:

a) HAUMEHOBAaHUE NPEANPUATUA-U3TOTOBUTENSA, TOProBYIO MAapPKy U aapec;

0) HOMep No KaTtanory, HoMep MoAEeNnu UNn TUNAa;

B) CEPUUHBIN HOMEDP;

) AnanasoH HanNpPsXXeHUa anekTpo3Heprum Ha exoae, B;

1) HOMUHaNbHbLIN TOK, A;

€) YacToTy NepeMeHHOoro Toka, [ 'u nymncno gas;

>K) paCYETHYIO HOMUHAarNbHYO MOLLHOCTbL Ha BXoAae, BT;

1) paCYeTHYI0 HOMUHaNbHaA TENNOBYIO MOLLHOCTbL HA BXo4e (eCnu NPUMEHAETCS);

K) TUN U KQYECTBO BXOAHOI0 TOMJIMBA, UCNONb3yEMOIro BOAOPOAHbIM rEHEPATOPOM;

) pas3peLleHHbI Anana3oH HarHeTaTtenbHOro AaBneHUA TOMNMUBA,

M) UCNONb30BaAHNE B NOMELLUEHUN UINTN BHE NOMELLEHUS,

H) NPON3BOAUTENBHOCTL BOAOpOAA, KI/Y;

0) cogepxaHue Boaopoaa B BbIXOAHOM MOTOKE HA CyXyto MacCCy:;

M) AaBreHne Boaopoaa Ha BbixoAae, Kl'la;

p) 0003HaYEHNE HACTOSALLIEro cTaHaapTa.

Ecnu BOAOPOAHLIN rEHEpaTop paccymuTaH Ha padoTy B onacHbix 3oHax cornacHo [OCT P MGK 60079-10-1,
[OCT P M3OK60079-10-2 n [35], oH AOMKEH UMETL COOTBETCTBEHHOE MAPKUPOBOYHOE 0003HAYEHNe.

BoaopoaHbiv reHepaTop A0mkeH ObITb 0003HAa4YeH cneayomm oopasom: «Cnegynte MHCTPYKLUKU NO yCTa-

HOBKE, B KOTOPOW NMPUBOAATCA NepeveHb AeTanen u METoAnKa YCTaHOBKM CUCTEMBI TPYOONPOBOJOB, SNEKTPUYEC-
KUX U TEXHOMNMOTUYECKUX COEAUHEHNIY .

6.2 MapkupoBka KOMMNOHEHTOB

[1na 00603Ha4YeHUa 0NACHOCTU NOPAXKEHUA ANEKTPUYECKUM TOKOM, HANUYUA APEHAXHbIX KNnanaHoB, ropavmnx
KOMMNOHEHTOB U MEXAaHUYECKMX ONACHOCTEN UCNONB3YIOTCA NpeaynpeanTenbHble 3HaKU. [1peaAnoYTUTENBHO A0IMK-
Hbl UICMONBb30BAaTLCA CTaHAAPTHLIE CUMMBOIbI [3]. ECnn BMeCTO rpadnyeckoro CuMBona Cnonb3yeTcd npeaynpe-
OUTENbHAA HAANUCh, OHA A0IMKHA coaepXKaTb CUrHaNbLHOE CNoBo, HanpuMmep «OnacHocTby», «kBHUMaHUe», « OCTO-
POXXHO» U CNOCOD npeaynpeXxaeHna onacHocTu. B kayectBe MMHMManNbHOIo TpedboBaHna wKadg BoA4OPOAHOIO
reHeparopa gomkeH ObITb 0003HAYEH nerkopasnMYnMbIMU NpeaynpeanTenbHbIMU 3HAKaMK, yKkasaHHbIMU B 6.3.3.

YCTpouCTBA ynpasneHus, Bu3yanbHble UHAUKATOPbI U YCTPOUCTBA OTOOpaXKeHUa HopmMaLun, UCNorb3ye-
Mbl€ B UHTEPdENCE «YEeNOBEK-MALUMHA» , AOIMKHbI ObITb YETKO 0003HAYEHDbI C Y4ETOM UX PYHKLIMA NN COMPAXKEH-
HbIX C HUMW eAUHUL, 000pPYya0BaHUA.

Ocoboe BHMMaHUE cneayeT yaenuTb YCTPOUCTBaM, OTHOCALLMMCA K 00ecneveHnto 6e30nacHOCTN.
6.3 TexHn4YeckKkaa AOKYMeHTauusa ooopyaoBaHuUNA

6.3.1 OOWKne NoNnoXeHus

N3roToBUTENDb A0MKEH 00ECNEYnTb KaXKabl BOAOPOAHbIN reHepaTop MHpopmMaLMen rno ero 6e3onacHom yc-
TAHOBKE 1 00CNY>XKMBAHUIO U AOJHKEH, B YACTHOCTU, NPUBNEYb BHUMAHUE KO BCEM OrpaHU4YeHNSM B UCIMOTb30Ba-
HUN. MHdbopmauma aomKHa ObITb NpeacTaBneHa B BUAE TEXHUYECKUX AOKYMEHTOB, TAKMX KaK UNIMOCTPaLnmn, Cxe-
Mbl, rpadOuKn, TadNULbI U NHCTPYKLUUKU, KOTOPbIE AOIMKHbLI ObITb HA COOTBETCTBYIOLLEM A3bIKE N HA a€KBATHOM
HOCUTENE JaHHbIX.

YacTb TEXHUYECKON MHAPOPMALIMK MOXKET ObITb npeaHasHayYeHa TONbKO And KBanudouunpoBaHHOIo Nepco-
Hana. B Takom cny4vae n3arotoBuTenb A0JMKEH ONPEAENUTL KPUTEPUN KBANUMUKaALIMKM NepcoHana.

MHopmMaumna, npeaoctaBneHHad BMECTE C BOAOPOAHbIM rEHEPATOPOM, A0IMKHA COAEPXKATb:

a) YeTKOe N geTtarnbHoe onncaHne o0opyaoBaHnUs, YCTAHOBKU U MOHTaXa, a Takke NpucoeanHEHNA K UCTOY-
HUKaM 3NEKTPOCHADXKEHUS;

0) TeEXHNYEeCKue ycnoBmua Ha BOAOPOAHbLIN reHepaTop, BKOYatoLWmne no KpanHen mepe nHpopmauunio ans
MapPKUPOBKU NO 6.1;

B) TpeOOBaHUA K 9NEKTPOCHADXKEHUIO;

) cBeaeHnda o pusnveckon cpeae un padbodvune ycrnosusa no 4.3;

1) CXEMbI 3NEKTPUYECKOU LENMU;

e) nHdpopmauuto (Npu HeoOXo0ANMOCTH) MNO:

1) NOrpy3o4yHoO-pasrpy3o4HbiM paboTtam, TPAHCMOPTUPOBAHUIO U XPAHEHMUIO,
2) nporpamMMHOMY obecnevyeHuto Ansg nporpaMmmMmupoBaHunS,

3) nocneaoBaTeNbHOCTU Onepauunm,

4) nepnoagN4YHOCTN OCMOTPA,

5) nepnoagnN4YHOCTU U METOAY PYHKLIMOHANBHOIO TECTUPOBAHUS,
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6) perynupoBKe, TEXHUYECKOMY 0DCNY>KMBAHUIO U PEMOHTY, B YACTHOCTMU, 3aLUMTHbLIX YCTPOUCTB U LIENEN, U

/) nepe4yeHb AeTanen n pekoMmeHayembln nepeyeHb 3anacHbIX AeTaneu;

XK) onucaHue (BKN4as cxembl COeaAUHEHUN) NPeaoXpPaHUTENbHbIX YCTPOUCTB, OYHKLMA B3aUMOOMOKMU-
POBKU 1N B3aUMMOONOKMPOBKN NMPeaoxXpaHnUTENen B NOTEHLMANBbLHO ONACHbIX YCIOBUAX, B YACTHOCTU AN BOAOPO-
HbIX FrEHEPATOPOB, SKCMIMyaTUPYyEMbIX BO B3aUMOAENCTBUN C ApYyrnMm obopyaoBaHueM (Harnpumep, ¢ SHepreTuyec-
KOW YCTAHOBKOW C TOMJIMBHbIMU 3NIEMEHTAMM UITU CUCTEMOU KOMIMPECCUN, XPAHEHNA U TPAHCNOPTUPOBAHUA BOO-
poaay);

1) onucaHue 3aLuTbl U CPEACTB obecneveHunsa 3anTbl (HanpuMep, py4Hoe nporpamMmmMmnpoBaHUE, NPoOBEpPKa
nporpamMmbil).

Bca nHdpopmauunsa, Tpedbyemasa HacToALLMM CTaHAaPTOM, A0JDKHA ObITb BKINOYEHA B TEXHUYECKYIO JOKYMEH-
Tayuo BOAOPOAHOIo reHeparopa.

6.3.2 PykoBoAaACTBO NO YCTAHOBKE

PyKOBOZICTBO N0 YCTAHOBKE A0IMKHO obecneunBaTb cOOpLLMKA BCEU MHGpOopMAaLIMEN, HEODX0AMMOW ANSA NPO-
BeEeHUA NnpeaBapuTenbHbIX paboT No yCTaHOBKE reHepaTopa.

B yacTtHOCTU, B pyKOBOACTBO AOJKHA ObITb BKINOYEHA CXEMA U Tabnuua MexxcoeamnHeHnn. Cxema nnu
Tabnuua gormkHa cogepxartb NOMHY0 MHOPMAaLUIO MO BHELUHUM COeANHEHUAM (Hanpumep, anekTpocHaXxeHune,
BOAOCHa0XXeHne, curHarnbl ynpaBneHus, BbITSXXHAA BEHTUNALNA, BEHTUNALMNOHHbIE COEAUHEHNSA, CXEMbI TPAHC-
NOPTUPOBAHNA NPOAYKTA UT. A4.).

PYyKOBOACTBO MO YCTAHOBKE AOJIXKHO COAEePKaTb, B 3aBUCUMOCTU OT KOHKPETHOIO criyvyas, HOpMbl MO:

a) PacronoXXeHuto N NPOEKTUPOBaHNIO PyHAAMEHTA N0 reHepaTop, BKIovasa NpoTUBOBNOPALIMOHHbIE YCTa-
HOBKMU;

0) BEHTUNAUNOHHbIE TPEDOBAHUS;

B) MPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U YCTAHOBKE BEHTUNALUMOHHON TPYObl cOpoca agaBreHns, CUCTEMbI
BEHTUNALMU AbIMOBbLIX rQ30B U CUCTEMbI TPYOONPOBOAOB NMPOAYKTA;

) 3aLLUUTE OT ONacHOro atTMocepHOro BO3aAeUCTBUA;

1) pEKOMEHAYEMOUN BbICOTE OTHOCUTENBHO DA30BOro YPOBHA NO4beMa BO/bI;

€) orpaxgaroLlen KOHCTPYKLINN;

’K) MUHUMAanNbHbIM 0€30NacHbIM PACCTOAHUAM OT rOpPOYNX MaTtepuanoB UMM UCTOYHUKOB BOCMNINaMEHEHUS,
PACTUTENBLHOCTU, NELLUEXOAHbIX AOPOXKEK, 0OLLIEAOCTYMNHbLIX MPOE340B, AOPOr U XXeNE3HOAOPOXKHbIX MYTEH;

1) 3aLUMTE OT TPAHCMOPTHOIO BO3AEUCTBUA;

K) cBODOAHOMY NPOCTPAHCTBY AN TEXHUYECKOro 00Cny>XMBaHud, 00Cny>KuBaHns 1 NPaBUIIbHOIo pexxnuma
PabOoThLI B METPAX; U

) cpeacream KpenrneHus.

[MTpnuMedaHune—B npunoxednn N npMBoANTCA MHPOPMALINMA MO YCTaHOBKE BOJOPOAHbLIX FrEHEPaTOPOB.

6.3.3 PykoBoAaACTBO Nonb3oBaTenA

K BOAOPOAHbIM reHeparopam, npeaHasHavyeHHbIM AN ObITOBOro, KOMMEPYECKOro U nNonyrnpoMbILLIEHHOTO
NUCMONb30BaHUA (HAaNpumep, B KAYECTBE UCTOYHMKA BOAOPO4A ANA ObITOBbIX 3HEPreTUYECKUX YCTAHOBOK C TOMN-
NMMBHbLIMUW ANEMEHTaMU), AOJDPKHO NpunaraTtbCa PyKOBOACTBO NMONb30OBaTENA BMECTE C AOMONMHUTENBLHON MHAOPMa-
LUMen anga nogaepxkm TeEXHUMYECKoro oocny>knsaHna (agpeca UMnopTepoB, PEMOHTHBLIX CIYX0 U T. N).

PyKkoBOACTBO AOMKHO ObITb HA A3bIKE NONIb30BaTENA.

PyKOBOACTBO MOSib30BaTeENS AOIMKHO ObITb OoTNeYataHo unu HabpaHo u oThopMaTUPOBAaHO B yaobouMTaEe-
MOW (POPME.

[1na ngeHtTndnkaymmm KOMNOHEHTOB BOAOPOAHOIo reHepartopa, COOPHbIX KOMIMOHEHTOB U MECT COeANHEHUS
OOJDKHbI MpuUnaraTbCca UnncTpaumn. Minniocrpauumn Takke AomKHbI UCNONb30BaTbCA ANA MASHTUdPUKALIMKU MECTO-
MONOXeHNA 00CnyxMBaeMbIX KOMMNOHEHTOB U NPAaBUSIbHbIX METOA40B 00CNY>KMBAHUA.

Ecnu TekcT Ha 0bopyaoBaHUM NOCTABMNEH B KaBbIYKKU, B PYKOBOACTBE MOMbL30BaTENS OH A0IKEH OTPaXXaTbCH
TOYHO TaKUM e 00pa3oMm.

PyKOBOACTBO NOsib3oBaTens A0MKHO ObITh NPUKPENNEHO K BOAOPOAHOMY reHepaTopy B cneumnansHon auyemn-
KE Unn 3a>KMMOM, ABNAOLLIMMCA YaCTbio BOAOPOAHOrO reHeparopa, unu nepeaaHo nNonb3oBaTenio B KOHBEPTE
C NOMETKOU And coopLumKa 0 HE0OX0AUMOCTU NPUKPENNEHNUSA PYKOBOACTBA K BOAOPOAHOMY reHepaTopy U coxpa-
HEHWNA ANA NOCNEAYOLEro UCNONMb30BaHUA.

Ka)goe pykoBoACTBO AOJKHO ObITh pa3geneHo Ha rnasbl UMW pa3aenbl U BKIMOYaTb COAEPXKAHUE.

[lepBaga cTpaHuLa 00NoXKK AoMmKkHAa cogepKaTh camble BaXKHbl€ MHCTPYKUMK NO ©Oe3onacHoCTU. B KayecTse
MUHUMAanbHbLIX TPEOOBaHNKN NEPEAHASA YaCcTb OONOXKN UK, MPU OTCYTCTBUKU O0DNOXKKKU, NepBas CTpaHuLa A0MKHA
coaepXaTtb HukecneaywoLwme mepbl 6€30nacHOCTU, 3aKnNOYEeHHbIE B paMKy, KaK nokasaHo Ha pucyHkax 1—3,
B 3@aBUCUMOCTU OT KOHKPETHOro cnyyas.
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BHAMAHWUE!
OINACHOCTb BO3I'OPAHUA U1 B3PbIBA

HecobnopgeHue npenocrepexeHna 06 ONacHOCTU MOXET NPUBECTU K CepPbe3HOU TPaBMe, CMepPTH
Un NOBpPEXOEeHUI0 UMYLLIeCTBA.
He xpaHUTb U He UCNOSIL30BaTb OEeH3UH UNKU gpyrue roproyme napbl U XKNOAKOCTU BOSTU3UN 3TOMO U
nMroooro Apyroro CoOnyTCTBYKILLEro 000pyaoBaHUA.
NMOYYBCTBOBAB 3AINAXTA3A
e He nbiTanTecb 0oCBeTUTL 0OOpPYyOOBaAHME.
e He npukacautTechb K 3fIeKTPUYECKUM NepekrovaTerniam; He Nonb3yutecb TenePOHOM B 3TOM
30He.
e HemeaneHHO NOKUHLTE 30HY.
e HemeaneHHO NO3BOHUTE NOCTaBIMKY rasa. Cneayure ero MHCTPYKLUUAM.
e ECnn HeT BO3MOXHOCTU CBA3AaTbLCA C NOCTABLWMUKOM rasa, no3BOHUTE B OTAENeHUe NOXapPHOMN
OXpPaHbl.
YCTaHOBKaA U 00CnyXuBaHue OOMKHbl BbINOMHATLCA TONMbKO KBaNnMpUUMpPOBaAHHbIM COOPLLUKOM,
CepPBUCHOMU CNTY>KOOU NN NOCTaBLMKOM rasa.

:’McyHOI{ 1 — MWHUManbHbIE MepPbl MO obecneveHuto 6e3onacHoCTU
AlA 04OoPUPOBaHHBIX Ta30TOMNJTNMBHBIX CUCTEM

BHAMAHWME!
OINACHOCTb BO3I'OPAHNA TN BSPbIBA

HecobniogeHune npegocrepexeHna 06 onacHOCTU MOXeT NPUBECTU K CEPbEe3HOU TPaBMe, CMEepPTM

I NOBPEXAEHUI0 UMYLLIECTBA.
He xpaHuTb U He UCNONbL30BaThb OEH3UH UNKU Apyrve ropryuve XuaKkocTu BONMM3m 3Toro u noboro

OPYroro conyTCcTBYIOWEro o6opyaoBaHus.
YcTaHOBKA U 006Cny>XMBaHMe AOMXKHbI BbINONMHATLCA TONBbKO KBaNnMUmMpoBaHHbIM COOPLIUMKOM,

CEePBUCHOM CITY>KOOU U NOCTaABLMKOM rasa.

PI/ICyHOI{ 2 — MuWHuManbHble MePbl MO obecneveHnto 6e30nacHoOCTU AarA
HEOJOPUPOBaAHHBIX Ta30TOMNJTMBHBIX CUCTEM

BHAMAHUE!
OINACHOCTb BO3I OPAHNA U1 B3PbIBA

HecobnioaeHune npeaocrepeXeHU 00 onacHOCTU MOXET NPUBECTU K CEPpbe3HOU TPpaBMe, CMepPTH

Iy NOBPEXAEHUI0 UMYLLIECTBA.
He XxpaHuUTb U He UCNOJNb30BaTh OEH3UH UNK Apyrvue roproymve XuaKkoctm BoOnm3m 3Toro u nroodoro

ApYyroro conyTcTBYHOLWEro 0oopyaoBaHUs.
3AMETUB YTEYKY XKWOKOCTW
e He nbiTautecb OCBETUTb 00OpPYyaAOBaHMUeE.
e He npukacanTecb K 3NIeKTpUUYeCKUM nepekrnrovyatensam; He nornb3ynutecb tenedoHOM B 3TOWU

30He.
e HemeaneHHO NOKUHLTE 30HY.
e HemeaneHHO NO3BOHUTE NOCTABLUUKY TONNUBA. CneaynuTte ero MHCTPYKLUAM.
e ECN HeT BO3MOXHOCTU CBA3aTbCA C MOCTABLIMKOM TOMNNUBA, MNO3BOHUTE B OTAENeHue
NOXAaPHOU OXPAaHbLI.
YcTaHOBKa U 00cnyXXuBaHue AOMKHbI BbINOSIHATLCA TONbKO KBaNU(PULUUPOBAHHbIM COOPLLUKOM,
CepPBUCHOU CNY>KOOU UNUN NOCTaBLLUKOM TOMNSIUBA.

PlflcyHOI{ 3 — MWHUManbHBbIE MePbl MO obecneyeHnro 6e30NacHOCTH AJ1A KNOQKOTOTJTMBHBIX CUCTEM
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[lepBas cTpaHuua o0MOXKM A0IMKHA coaepXaThb YTBEPXKJEeHUE, UHPOPMUPYIOLLIEE NMONb3oBaTeneun o Heoo-
XOAUMOCTU NPOYTEHUA UHCTPYKLMW PYKOBOACTBA U XPaHEHNA PyKOBOACTBA ANA NOCNEAYOLLETro UCMONMb30BaHUA.

Pa3gen no 6e3onacHOCTU AOMKEH ObITb BKIIOYEH B HAYaN0 PyKOBOACTBA UM 3HAKOMWUTb MONb30BaTENEN
C NepevyHeM NoTeHUUarbHbIX ONACHOCTEN N UHCTPYKLUMAMK NO 00ecneyeHnto 0e3onacHOCTU AN KOHKPETHOIO BO-
opoaHOro reHepartopa. B pasgen no 6e3onacHOCTU A0MMKHA ObITb BKMNOYEHA NO KPpauHEW Mepe crneaytoLlas
MHOPMAaLUSA CO CCbINKOW Ha onpeaeneHHbIe pasaenbl Unn CTpaHuLbl PyKOBOACTBA:

a) yKa3aHus 0 TOM, YTO y4acToK, Nnpuneratowmn K BOAOPOAHOMY reHepaTopy, A0IMKEH ObITb YUCTbIM U CBO-
OOZHbIM OT roprOYMX MaTeEPNAanoB, 0EH3NHA U APYTNX OTHEONACHbLIX MAPOB U XXUOKOCTEWN;

0) TaMm, rge TpebyeTca BO3ayX AN ropeHNS UM BEHTUNALUUW, UHCTPYKUMNK, 3anpeLdatrogme 0noknpoBarh
BO34VYLLUHbIE OTBEPCTUA BOAOPOAHOIO reHeparopa, Bo3ayLUHbIE OTBEPCTUSA, coolOLLatoLLnecs ¢ 30HOU, rae ycra-
HOBIEH BOAOPOAHbIN reHepaTop, n HeobxoanmMoe NPOCTPAHCTBO BOKPYr BOAOPOAHOIO reHepartopa, obecneymnBa-
loLLee NpoxXoa Anga Bo3gyxoobecneyueHusa n BbIopoca;

B) UHCTPYKLMK NO 3anyCKy U BbIKIMIOYEHUIO BOAOPOAHOIo reHeparopa, Kotopble A0JKHbl UTNIOCTPATUBHO
ONEMOHCTPUPOBATL 1 ONPEeAENATb MECTOMONOXXEHUE CPEeACTB B3aNMOAENUCTBUA NONb30BATENA C NPOorpaMmmMmon;

r) cneaymoLlee yreepxaeHue: «He ncnonb3oBarb BOAOPOAHbIV FTEHEPATOP, €Crnn Ntobas ero Yactb HaXo4uT-
cda nog Bogou. BogopoaHbIM reHepaTop, NOBpeXXKaeHHbIN No4 BO3AEUCTBUEM BOAbI, ABNAETCA NOTEHLMANLHO Onac-
HbIM. [TONbLITKN NCMONb30BaHNA BOAOPOAHOIO reHeparopa MOryT NPMBECTU K BO3ropaHuto Unn B3pbiBy. Heobxoau-
MO CBSA3aTbCH C KBANMMMPULMUPOBAHHON CEPBUCHOWN Cry>XO0W ANnsd OCMOTpa BOAOPOAHOro reHeparopa u 3aMmeHsl
BCEX YCTPOUCTB yrnpaBnieHnd ra3om, Yacten CUCTEMbI yNPaBNeHUa U 3NEKTPUYECKMX YaCTEN, KOTOPbIE NOABEPT-
JNIUCb HAMOKaHUION» ;

1) TEXHUYECKUE YCNOoBUA Mo NeEpUOANYHOCTU 3aMEHbI PUNbTPA UMK OYUCTKKU, pasMmepam U TUny punsrpa aAns
3aMeHbI, BKNoYaa ykazaHnd no CbEMY U 3aMEHE PUNBLTPOB, rpaPuUYeCcKkn UNNKCTPUPYIOLLNE U onpeaenatoLmne
MECTOMNONOXEHNE BCEX KOMMOHEHTOB, NPEeA0CTABNMEHHbLIX U3rOTOBUTENEM, B COOTBETCTBUN C UHCTPYKLIMAMM;

€) pekoMeHayeMbIE METOAbI NEPUOANYECKON OUYUCTKN AETAaNEN;

XK) MUHCTPYKLU MK NO NPOBEPKE YCTAHOBKM BOAOPOAHOIO reHepartopa aAna onpeaeneHusd, 4to:

1) BCE€ BXOAHbIE N BbIXOAHbLIE OTBEPCTUA, CBA3AHHbLIE C APEHAXO0M, BEHTUNALMEN U CUCTEMAMMU BbITAXKHO W
BEHTUNALMN, OYULLIEHBI U OCBOOOXKAEHBI OT NPENATCTBUM;

2) dbusunyeckas onopa BOAOPOAHOro reHeparopa npo4vHasd, 0e3 TpeLuumH, pasnoMoB U NMp. BOKPYr PpyHaaMEH-
Ta n obecnevynBaeT repMeETUYHOE COEAMHEHUE MEXKOY ONOPON U PYHAAMEHTOM;

3) HET OMEBUAHLIX NPU3HAKOB HEUCNPABHOCTU BOAOPOAHOIO reHepartopa;

1) yKaszaHusa o0 HeoOXoAMMOCTN U MUHUMATIbHOM NEPUOANYHOCTU NPOBEPKU NO NMEPEUNCIIEHUIO XK) — AT
nonb3oBarena u TpedoBaHua K nepuogn4eckomMy OCMOTPY BOAOPOAHOro reHeparopa — Ansd KBannuyupoBaHHbIX
cneyuanncToB CIy>KObl.

BHYTPUTEKCTOBbLIE MHCTPYKLIMK MO 0€30MaCHOCTY CCbINalTCH UMK BKNOYAaOT MEPbI NPEA0CTOPOXHOCTU, pas-
MELLEHHbIE HA NEPBON CTpaHULUE, YaCcTu ODMOXKKU U B pasaene no 0esonacHocTu. na noTeHuManbHO OMacHbIX
YCNOBWUIN, ONUCAHHbIX B PYKOBOACTBE, A0MKHbI ObITb CO34aHbl OTAENbHbLIE NPeaynpeauTernbHbIe YTBEPXKAEHUA.

6.3.4 PykoBOACTBO NO 3KCcnnyaTtauuu

6.3.4.1 O0LuMe NnornoxXeHun

B pyKOBOACTBE MO 3Kcnnyartaumm geTtanbHO ONMUCLIBAOTCA npoueaypbl 3anycka u akcnnyaraumMm Bogopoa-
HOro reHepartopa. Ocoboe BHUMAHWE cneayeT yaoenuTb npeagycMoTpeHHbIM Mmepam 6€30nacHOCTU U HENMPAaBUIb-
HbIM METOAAM UCMONMb30BaHUA.

OTaenbHbIM pasaen pykoBOACTBA MO SKCnnyaraunm 4omkeH ObiTb MOCBALLEH OMACHOCTAM, OTHOCALLIMMCSA K
NMPUMEHEHUIO BOAOPOAHOro reHepartopa. [laHHbIn pa3gen, B Ka4eCTBE MUHUMATIbLHOIO TpeDOBaHUA, AOKEH BKITIO-
YyaTb ONUCaHUE ONACHOCTEN, OTHOCALLMXCA K NPUCYTCTBUIO BOAOPOAA U UCMONMb30BAHUIO NPOAYBOYHbLIX ra30B.

Ecnn pexxum padotbl 000pya0BaHNA MOXET ObITb 3anporpaMmmmnpoBaH, B PyKOBOACTBO MO 3KCnryaTaunu
BKIIOYAIOT NoApo0OHy0 nHdpopmauuio o MeTogax nporpaMmMmmupoBaHuda, HeooxoanmMom o0opya0BaHNN, NPOBEPKE
nporpamMmbl U AONOMHUTENbHbLIX NPaBUax TeEXHUKKU 0e30nacHOCTU Npu HEOOXOAUMOCTMH.

B MHCTPYKUMAX A0IMKHA coaepKaTbCa nHpopmauua o Lwyme, nuany4aemom npu pabote BOAOPOAHOIO reHe-
partopa, — ero peanbHOM 3Ha4Y€HUN NN 3HAYEHNN, YCTAHOBNEHHOM Ha OCHOBE U3MEPEHUN, NPOBEAEHHbIX HA
MWOEHTUYHOM reHepartope. Ecnu BOAOPOAHLIN reHepaTop npeaHasHavyeH ANnd NCnonb30BaHUA B NOTEHUMANBHO
B3PbIBOOMNACHOW Cpeae, B UHCTPYKUMK A0MKHA ObITb BKIOYEHA BCA HEOOX0aMmMaa nHpopmaLumns B COOTBETCTBUY
c TpedoBaHuamu NOCT P M3GK 60079-10-1, TOCT P M3K 60079-10-2 [34], [35], [36] 0 Tunax HeobxoauMOMN
3aLlUUThI.

[1na cnyyaes, Korga BOAOPOAHbLIM reHepaTop npeaHasHavyeH A4na ucnornb3oBaHUAa HENPOdECCUMOHArNbHbLIMK
oneparopamu, CTUIMb U3NOXEHUA UHCTPYKLIMK NO KCnnyarauum ¢ y4eTOM OCHOBHbLIX TPEDOBAHUN, yKa3aHHbIX BbILLE,
OIHKEH COOTBETCTBOBATL 00LLIEMY YPOBHIO 00pa3oBaHUS TaKUX OnepaTopos.
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6.3.4.2 IncTaHUMOHHAA CUCTEMA KOHTpPONA

Ecnn BoaopoaHbIv reHepaTop 0bopyaoBaH ANCTAHLIMOHHOW CUCTEMOW KOHTPOMS, U3roTOBUTENb AOIMKEH BKIHO-
YUTb B PYKOBOACTBO MO aKcnnyarauum npoueaypbl BHECEHUA U3BMEHEHUU B AUCTAHLUMOHHYIO CUCTEMY YMpaBne-
HUA. BHeceHne n3aMeHeHni B CUCTEMY YNPaBneHNs U KOHTOPOA MOTYT ObITb OCYLLECTBIEHDI:

- OTBETCTBEHHbLIM NULIOM, obecnevymnsatoLLMM De3onacHyto aKkcnnyarauuto BogOpPOAHOIo reHeparopa;

- €CNK NpU 3KcnnyaTtaunun BOAOPOAHOro reHepartopa He npeayCMOTPEHO HanNn4Ymne OTBETCTBEHHOTO Nuua,
npoueaypbl BKAOYatoT B ceds, Kak MUHUMYM;

a) ANCTAaHLUMOHHOE U3MEHEHUE NapaMETPOB yNpaBIiEHUA N KOHTPONS;

0) AMCTAHLMOHHbIA MOHUTOPUHI NApPaMETPOB;

B) AUCTAHUMOHHOE OOHOBIEHNE NPOrpaMMHOro o0ecneyeHuns;

) domkcauuto BHECEHHbLIX UBMEHEHUMN,

€) 3arpy3Ky nporpaMmmMHoOro obecnevyeHus;

XK) NOATBEPXKAEHUE pexkuma padoThbl;

N) OTMEHY BCEX UBMEHEHUN,

K) TECTUPOBAHNE CUCTEMbI U pacneyvaTKky ero pesynsrartos.

6.3.5 PykoBoACTBO NO TEXHUYECKOMY OOCINYXUBAHUIO

B pykoBOACTBE NO TEXHUYECKOMY 0OCNYXMBAHUIO AOIMKHbI ObITb NOAPOOHO ONUCAaHbI NPaBUIbHbLIE NPOLLE-
YPbl PErYNUPOBKU, 0OCNYXXUBAHUSA, NPOMUNAKTUYECKOro TEXHUYECKOro OCMOTPAa N peMoHTa. PekomMeHaaumm no
TEeXHUYECKOMY ODCNYXUBAHUIO U 3KCNNyaTauMoHHAA A0KYMEHTaUMS A0MKHbI ObITb BKIMOYEHbI B PYKOBOACTBO MO
TEXHU4YECKOMY 0DCNY>KMBAHUIO.

Ecnu npuBogAaTca Metoabl NPOBEPKU NPaBUIbHOIO pexuma padoTbl (Hanpumep, TECT-NporpamMmma), UCrosb-
30BaHME 3TUX METO0B AOIMKHO ObITb A€TarnbHO ONUCAHO.

B pykoBOACTBE NO TEXHUYECKOMY 0DCNyXMBaAHUIO A0IDKHA COAEPXKATbCH YETKO BblpaXeHHas, pasdbopymBas
M NonHaa MHopMauuna, kKak MUHUMYM, CNEAYIOLLEro Coaep>XaHus:

a) UHCTPYKLMKU MO 3anyCKy U BbIKITIOYEHUIO BOAOPOAHOrO reHepartopa, rpapuyeckn UnniocTpupyroLme 1
onpeaenaroLmue MectononoXKeHMe BCEX KOMMOHEHTOB,;

0) TEXHNYECKNE YCIOBUA NO NEPUOANYHOCTU 3aMEHbI PUNbTPA UMK OHYUCTKKU, rabaputam n Tuny punsrpa ans
3aMeHbl, BKIMo4Yada ykasaHuda no CbemMy U 3aMeHe dunesrpa, rpadpuyeckn UnniocTpupyrowme n onpeaenaroLlime
MECTOMONOXEHUE BCEX KOMMOHEHTOB, MPEA0CTaBMEHHbLIX U3TOTOBUTENEM, B COOTBETCTBUN C UHCTPYKLIMAMM;

B) peKoMeHayeMble METOAbI NEPUOANYECKON OUYNCTKU AETaNEMN;

) MTHCTPYKLUMK NO CMa3Ke ABMXKYLLUMX YaCTeN, BKMOYaaA TUN, COPT U KONMYECTBO CMa304HOro BELLECTBA,

1) UHCTPYKUMK NO NPOBEPKE YCTAHOBKM BOAOPOAHOro reHepartopa ¢ Uenbto onpeaenuTb, UTo:

1) BCE€ BXOAHbIE N BbIXOAHbLIE OTBEPCTUA, CBA3AHHbIE C APEHAXO0M, BEHTUNALMEN U CUCTEMAMMU BbITAXKHOW
BEHTUNALNK, OYULLEHBI N OCBODOXKAEHDBI OT NPENATCTBUN;

2) HET 04YEBUAHLIX NPU3HAKOB HEUCNPABHOCTU BOAOPOAHOIO reHepaTopa Unm ero onopsl (PyHaamMmeHTa, pambl,
LuKada, U T.1.);

>K) nepuoanyeckas npoBepka BEHTUNALUMOHHOU CUCTEMbBI U BCEX (PYHKLIMOHANbHbLIX AETaNEMN;

n) nepuogun4eckoe B3atne oopasuoB ammccum CO B paBHOBECHbLIX pabounx ycnosuaxno 5.4.1.1;

K) nepeyeHb aetaneun, BKN4vasa MHopmauuio, HeoOXoauMmMylo And 3akasa 3anacHbIX UM CMEHHbIX
aeTanemn.

B pykoBOACTBE NO TEXHUYECKOMY OOCNY>XMBAHUIO A0IMKHbI ObITb NEPEYUCTEHbI BCE BUAbI PADOT MO TEXHU-
YeCKOMY ODCIy>KMBaHMIO KOMIMOHEHTOB BOAOPOAHOIO reHeparopa 1 ykasaHa Heooxoammasa u MUHMMarbHasa Nepu-
OAWYHOCTb 3TUX PadoT.

['lepnognyeckun TEXHUYECKUN OCMOTP, NPOBOAUMBIU cneLmanucTtaMmm KBanndpuumpoBaHHOU CEPBUCHOUN CIyXK-
Obl, 4OIMKEH ObITb NOAPOOHO oNKUCcaH.

C uenblo npeaynpexaeHns PUcKoB A4 340P0BbA 1 0€30NaCHOCTU N3rOTOBUTENDb AOJDKEH BKITIOYUTL B PYKO-
BO/ICTBO MO TEXHUYECKOMY 0OCNy>KnBaHuto TpeboBaHUA K aKcnnyaTtaummn, CHATUIO U YHUYTOXKEHUIO BOAOPOAHOro
reHeparopa, ero marepuanoB UM KOMNOHEHTOB, YKa3aB HEOOX0AMMOCTb MPOBEPKN COOTBETCTBUSA PEMMOHAIbHbIM,
HaLMOHAarNbHbIM CBOZAM NMPaBuI U CTaHAapTaMm, a TakKe METObl ero nepepadoTkn. PykoBoaCTBO Mo nepepadoTke
BOAOPOAHbLIX r€eHepPaTopoB NPUBOANTCA B NPUIOXKEHUU B.
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[lpunoxeHue A
(cnpaBo4YyHOE)

CyliecTBeHHbIe ONAaCHOCTU U ONACHbIE CUTYaL UK, YKa3aHHbIe
B HAacCTOALEM CTaHAApTe

CyLLIIECTBEHHI:Ie OMNMNaCHOCTU W ONacHble CUTYalWW, YKa3aHHble B HaACTOALLUEM CTaH4apte, [NpuBeicHbI

Tabnuue A.1.

Tabnunuya A1

B

[TYHKT
HanmeHoBaHue CyLL|ECTBEHHOI7| OMACHOCTU N ONacHOW CUTYaLK HECTEFILL[EFO
CTaHAapTa
MexaHunuyecKue onacHoOCTHU BCcrieacTBMUe:
PopMbl (OCTPLIE MOBEPXHOCTHN) 4.4
OTHOCUTENBHOr0O MeCTOMNONOXEHUA (ONAacHOCTb CNOThIKaHUA/NageHns) 4.4
Macchl U YCTOMYMBOCTU (NOTEHUMaNbHaaA SHEPrna aNeMeHTOB, KOTOpble MOryT ABUraTbCs 4.4
Nnoa BO3AEUCTBUEM CUNbI TAXECTU)
Macchl U CKOPOCTU (KMHETUYECKaA aHePrua afieMeHTOB NPU peryimpyeMom Unun Heperynu- 4.4 413
PYyEMOM ABUXEHUWN)
HecoOTBEeTCTBUA MexaHU4YeCcKOU NPOYHOCTU (HECOOTBETCTBYHOLLME TEXHUYECKNE YCNOBUA 4.4 46 4.14
Ha mMaTtepuan U KOHCTPYKUNIO)
Kungkocten nop gaBreHMeM (aHOMallbHO BbICOKOE AaBfieHUe, BbIOpOC XUAKOCTEW NoA 4.4 46
LaBleHUEM, BaKyyM)
OnacHOCTU NopaXeHUs INeKTpuYeCKMM TOKOM BerieacTBUe:
KoHTakTa nogen ¢ YactaMmum nod HanpsKeHUnem (NpAMON KOHTaKT) 4.8
KOHTaKTa ngen ¢ YacTaMu noj HanpaXeHuem npu aBapUMHbIX yCroBUAX (HENPAMOW 4.8
KOHTaKT)
[TpnbnumXeHna K 4actaMm nof BbICOKMM HanpaXeHUem 4.8
SNeKTpoCcTaTUYECKUX ABIEHUN 46, 4.8
ONEeKTPOMarHUTHbBIX ABNEeHUN 4.9
TennoBbIX/XUMUYECKUX BO3AEUCTBUN KOPOTKOIO 3aMblKaHUA, NepPeErpysku 4.8
Belbpoca cBapoOYHbLIX YacTuL 4.8
TennoBble ONacHOCTU BcneacTBUe:
KoHTakTa nogen ¢ BblcokoTeMnepaTypHBIMU NOBEPXHOCTAMMU 4.4
Buibpoca BbICOKOTEMMEPATYPHbLIX XUAKOCTEN 4.6
TepMN4eCcKon yCcTanocTu 4.5, 4.6
[TleperpeBa obopyaoBaHUA, NpUBOAALLEro K Hebe3onacHOMY peXumy paboThl 4.10
OnacHocCTU, Npou3BoAUMbIE MaTepuanamMm U BellecTBamMm
OnacHOCTU NPU KOHTaKTe WUNU BAbIXaHUU BPeAHbIX XUAKOCTEW (NapoB), ra3oB, pacnblie- 4.4
HUW, AbiMa UMK NbINY
OnacHOCTL BO3ropaHna Unu B3pbiBa BCeACTBUE YTEYKN OrHEOMNaCHbIX XUAKOCTEN 4.7
OnacHOCTb BO3ropaHna Unu B3pbiBa BCriegcTBUE BHYTPEHHENO CKONNEHNA roproven CMecu 4.7
OnacHble yCNoBUA, Bbl3BaHHbIE yXyALUEHUEM XapaKTepUCTUK MaTepuanoB (HanpuMep, Kop- 4.5
PO3NEN) UNN CKONMEHUEM (HanpumMep, BHELLHee 3arpA3HeHune)
yayuwee 4.4
PeaKTUBHbIE Matepuanbl (MMPOPOPHLIE) 44 45
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OKkoHYaHue mabnuubi A. 7T

[TYHKT
HanmeHoBaHuUe C}/LL[ECTBEHHOI?I OMACHOCTU U ONacHOW CATYaLNK HaCTE';FILLlerO
CTaHAapTa
OnacHOCTU, Bbi3BaHHble HEUCNPABHOCTAMMU, CBA3aHHbIE C:
HebesonacHbIM peXnumMom padboTbl BCneacTBUE MNONOMOK UMW HeagekBaTHoOCTU npo- | 4.10
rpaMMHOro obecnevyeHna U yCTPOWCTB ynpaBlieHUN
Hebe3onacHbIM peXMMoM paboTel BCNeACTBUE OTKasa Lenu ynpasneHna unu odopyaosa- | 4.10
HWUA 3allnTLl 1 ©6e30MacHOCTH
Hebe3onacHbIM peXXUMoM paboTbl BCNeACTBME HapyLUeHUA SHepronoTpebneHuns 4.10
OnacHOCTU BCcneacreBue HecobnrogeHns 3proHoMUYHbIX NPUHLMUMOB:
OnacHOCTU BCNeaAcTBUE HeadeKBaTHONO NPOEKTUPOBaHUA, pacnonoXeHua unn ngeHtudgpun- | 4.10
Kauun pyvHbIX YCTPOUCTB yNpaBleHUS
OnacHOCTU BCNeaCcTBUE HeafeKBaTHOMo NPOEKTUPOBaAHUA UMW pacnoNOXEHUA YCTPOUCTB 4.10
BU3yanbHOro oTobpa)eHua U npegynpexgarowmx 3HakoB
LLIym 4.4
OnacHoCTU BcneacTteue olUMOOUYHbLIX AEUCTBUN COTPYAHUKOB:
OnacHOCTU BcneacTBUE OTKIOHEHUA OT NPaBUITIBHOIO peXXnma SKCnnyaTtupoBaHUS 4.10, 6.3
OnacHOCTU BCcneacTene oWMOOK NMpon3BoACTBa/MOHTaXa yCTaHOBKA 44 6.3, 4.17
OnacHOCTU BcrneacTBmMe OLLUNMOOK TEXHUYECKOro oDCnyXMBaHUS 6.3, 417
BaHaoanusm 4.14
OnacHOCTU BpeOHOro BO30eUCTBUA OKpYKaloLlen cpeabil:
HebeaonacHbIn pexnum padoThl NpU YpesMepHOM Xonogehkape 4.14, 4.15
[loxab, 3aTonrneHune 4.14
BeTep 4.14, 4.3
3eMneTpAaceHune 4.4, 4.3
[1bIM 4.3
CHer, faBneHue nbia 4.14
ATaKa napa3nuToB 4.14
3arpsasHeHue:
3arpAasHeHne Bo3gyxa 4.4
3arpAasHeHne Boabl 44 45 40
3arpAsHeHne noYsbl 4.4
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[lpunoxeHue b
(cnpaBoyYHoOE)

HayrnepoxuBaHve n COBMeCTUMOCTb MaTepUarnoB
ansa padooTbl B BOAOPOAHOMU cpeae

b.1 HayrnepoxuBaHue

HayrnepoXxunBaHWe BbICOKOTEMMEPATYPHLIX CMiaBoOB ABMNAETCA O4HOW U3 Hanbonee M3BECTHLIX NpobnemM nedyen
napoBoro pugpopMuHra. K HayrnepoxuBaHuo npuBoguT MuUrpaumsa yrnepoga BOBHYTPb, UCTOYHUKOM KOTOPOU ABNAETCH
YINEBOAOPOAHOE pacTpecknBaHne, obycnosnuearllee obOpa3oBaHne KapdbuaoB B OCHOBHOM MeTanne cnnaea. [1po-
Lecc nogaepXnUBaeTca BbICOKON TemnepaTypon, oOblivHO cBbiwe 800 °C, n npuBoguUT, B KOHEYHOM UTOre, K notepe
BA3KOCTU.

HayrnepoxumBaHue cnnasa NPUBOAUT K CHMXXEHUID €ro BA3KOCTU NMpu TemMnepaTtype oKpyxarLllen cpegbl. Hayrne-
POXUBaHWE yBenn4nBaeT obbeM MeTanna U KosUUNEHT pacluMpeHnsa, odycrnoBnmBas CUNbHOE BHYTPEHHEE Hanps-
KEHNE, KOTOPOE NMPUBOAUT K NpeXaeBpeMeHHOMY OTKasdy obopyaoBaHusA. [1onoMka OObIMHO BbipaXXaeTcs B paspylLue-
HUW MPU ANUTENBHBLIX Harpy3kax U MarnouMKnoBOU BbIHOCITUBOCTU. EcCnu HayrnepoXxuBaHue JOCTaTOYHO CUNBHOE, OHO
Takke MOXET NOBMUATL Ha XapaKTepUCTUKN YCTOMYMBOCTU K BBICOKOU TemnepaTtype U NPpOYHOCTU K paspbiBaM. B 3TOM
CMbICIie cnnaBbl 0OnagareT pasfIMYHON CONPOTUBNAEMOCTLIO. KaK npaBUNno, CTeneHb HayrnepoXuBaHWA pasnuMyHa B
3aBUCUMOCTHU OT:

- TeMnepaTypbl: CTENEHb NpakTUYeCKU yaBamBaeTca NPU NOBbILLIEHUN TeMnepaTypbl Ha kKaxable 55 °C;

- oTHoweHua CO/CO,. KMHETUKA peaKUunn KoHTponupyeTca oTHoweHneM CO/CO, B rasze n tTeMnepaTypou;

- YCINOBUW CUNBHOMO HayrnepoXuBaHWa: YCrnoBUAMKU CUNBHOMO HayrnepoXxuBaHua asnarotcea notokn CO/CH,4/H-
C HU3KUM OTHOLUEHMEM Map/yrnepoa npu cpegHen temnepatype (06bl4HO 450 °C — 850 °C) n Hanu4mne OKCUAHOro cros
C TpellnHaMmu;

- cofepKaHna HUKENA U KPEMHUA. BLICOKOE cofepXaHWe co3fgaeT OnaronpuaTHble yCrnoBUS;

- 3alLUUTHBIX N pereHepaTUBHLIX OKCUAHBLIX NMEHOK: ANA cnnaa onaronpuaTtHel Cr, Siun Al

[laHHble 3aKOHOMEPHOCTU ABNAKTCA OOLWMMU ANA npouecca HayrnepoXXuBaHUda, O4Hako MOTyT UMETb MeCTO
UCKITIOYEHWNSA, CBA3@HHbIE C pa3HOODpasnemM XapakTepUCTUK MaTepuanoB U BITUAHUEM OKpyXakLllen cpeabl.

6.2 CoBMecTUMOCTb MaTepuanoB nNpu padoTe B BOAOPOOAHOU cpene

b.2.1 KOMNOHEHTI

KOMMOHEHTHI, B KOTOPLIX 0OpabaThiBaeTCcA razoobpasHeli BOAOPOA UMK BOAOPOACOAEPXKALLNE cpelbl, a TakxKe
BCE AeTann, WUCnonb3yemble Ana repMeTusaunn u coeguHeHUa 3TUX KOMMOHEHTOB, AOJIKHbLI OblTb YCTOUYUBLIMU K
XUMUYECKOMY U PU3NYECKOMY BO3AENCTBUAM BOAOPOAA B YCINOBUAX SKCNnyaTauun.,

b.2.2 MeTannbl n MeTannuyecKme Mmarepuanbil

[Tonb3oBaTenn HacToALWero ctaHgapTa AOMKHbl 3HaTh, YTO MALLMHOCTPOUTENBHLIE MaTepuansl, NoaBepraroLllme-
CA BO34EUCTBUIO Bogopoda, MOryT WMMETb MNOBLILWEHHYH BOCNPUUMHYUBOCTE K BOLOPOAHOW KOPPO3UKM BCneacTeBue,
HanpuMep, HaBoAOpaXXMBaHNUA UNN HeobpaTUMOro BOAOPOAHOMO OXPynyMBaHUA.

BogopogHoe oxpynyuBaHue — nMpoLecc CHWXEHWA MPOYHOCTU UMK BA3KOCTW MeTanna BcneacTtBue NpoHUKaHUSA
B €ro CTPYKTYpY atoMapHOro sogopoaa.

BogopogHoe oxpynyMBaHue nogpasgendaeTca Ha gBa Tuna.

[lepBbIN TN — BHYTPEHHEE BOAOPOAHOE OXpynuuMBaHWEe BO3HUKAET, Korga BOoAoOpoAd NPOHUKaeT B MeTanindec-
KWW cnnaB BO BpeMs 0DbpaboTKn MaTepuanoB WU NepeHachlilaeT MeTans BOAOPOAOM.

BTOPOW TUN — BHELLUHEE BOAOPOAHOE OXpynyMBaHUE, KOTOpoe 0OyCcrnoBnnBaeTCA NornoLleHnemMm Bogopoaa TBep-
ObIMU MeTannamn u3 sogopoacoaepxallen paboyen cpeabl.

ATOMapHbIW BOAOPOA, pACTBOPEHHLIN B MeTanne, B3anMogencTByeT ¢ gedektamMm MeTanna, obblMHO NpuBOAA
K pacTpeCKUBaHUIO cnnaBa, yxyawasa ero BA3KOCTbL U Ap. PacTpeckmBaHUo MeTannoB noj BO3geUCTBUEM BoZopoAa
CMOCOOCTBYHOT Kak puandeckne cBOMCTBa MaTepuana, Tak u paktopbl oKpyXawuwlen cpedbl. MUKPOCTPYKTYpa MaTepu-
ana n metog obpaboTKM MOryT CYLLECTBEHHO BNUATH Ha COMPOTUBMSAEMOCTb METanma K pacTpeckuBaHUio. BTOpUYHLbIE
a3kl MaTepuana, Takme Kak, Hanpumep, YacTulbl peppuTa B ayCTEHUTHLIX HEPXaBELWUX cTanax, MoryT npuBoauTb K
CIOXHOU aHW3OTPOMHOW peakunum B MaTepuanax. VisaBeCcTHO, 4YTO COMPOTUBNAEMOCTb METanMoB K BOAOPOAHOMY pac-
TPEeCKUBAHUIO YMEHbLUAETCA ¢ yBENUYEHNEM NPOYHOCTU CrnnaBa.

DaKkTopbl OKpyXKatoLlen cpefbl, BO3AEUCTBYOLLNE Ha BOAOPOAHOE pacTpeCcKnuBaHne, BKNOYaKOT B ceba gaBlieHne
Bogopoaa, TemMnepaTtypy XUMUYECKOW cpeabl U CKOpOCTb AgedhopMaumn. B OONbLUMHCTBE crnydvaeB BOCMPUMMYUUBOCTbL
K BOAOPOAHOMY pacTpeCKUBaHWIO yBENUYUBAETCA BMECTE C MOBLILLEHUEM AaBNeHUA BoAaopoda. BosgaencteBne Temne-
paTypbl BCNegCTBUE €€ NOBbILLEHUA HE CTONb OAHO3HAYHO, MO CpaBHEHUIO C AaBreHUeM. HeKoTopble MeTannbl, Takue
Kak ayCTEHUTHbIE HepXaBellwue cTanu, UMerT NokanbHbI MakCUMyM BOCAPUUMYUBOCTU K BOLOPOAHOMY pPaCTPECKU-
BaHUIO B 3aBUCUMOCTU OT TemnepaTypbl. XoTA 3TO 4dABJIEHUE elle He A0 KOHLa M3ydeHO, crefbl HEKOTOPLIX rasos,
CMeLUaHHbLIX C BOAOPOAOM, TOXE BMUAKT Ha BOAOPOAHOE pacTpeckuBaHue. Bnara, HanpumMmep, MOXET HebnaronpuaTHo
BO34ENCTBOBaTL Ha alllOMUHUEBLIE CNNaBhbl, B TO BPeEMA KakK ANA HEKOTOPbIX APYrUux CnfaBoB OHa MNOBbILAET
COMPOTUBNAEMOCTL K BOAOPOAHOMY pacTpeCKUBAHUIO 3a c4YeT o00pa3oBaHUA NOBEPXHOCTHLIX MMIEHOK, KOTOPLIE
CnyXaT B Ka4yecTBe KMHETUYeCKUX DapbepoB ANA NPOHWUKHOBEHUA BOAOPOAA.
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[Tpn Temnepartypax, Onu3KMX K OKpyXarwlwen cpeae, AaHHOe ABMEHME MOXET BO3AENCTBOBATb Ha MeTanbl,
UMEIOLLME KPUCTANNUYECKYID CTPYKTYPY C OOBLEMHOKOHUEHTPUPOBAHHOW KyOMYECKOW PeELLETKOW, Hanpumep oeppuT-
Hble cTanu. B OTCYTCTBUE OCTaATOYHOIO HanpsXeHUs UM BHeLWWHeW Harpy3ku BHeLLHee BOAOPOAHOE OXpynYUBaHMUE NPo-
ABNAETCA B pas3fuYHbIX dhopMax, Takux Kak, Hanpumep, TOMIeHWe MeTannoB, obpasoBaHWe TPeLLMH BHYTPU CNNaBoOB,
obpasoBaHue rMapuaoB MeTannoB U CHUXEHUE BA3KOCTWU. [1pn BO3AEUCTBUM HaNpPAXEHUEM pacTAXEHUA, NpeBbILLak-
LLIMM 3adaHHbIA NOPOr, aTOMapHbLIN BOAOPOA B3aUMOAEUCTBYET C MeTaN/iOM U BbI3biBAET JOKPUTUYECKOE pa3BUTUE
TPELUWHBI, NpUBOAALLEE K pacTpeCKUBaHUIO.

BoaopoagHoe oxpyn4ynBaHue MOXET BO3HWKATb MPU BbICOKOTEMNEPATYPHOW TepMoobpadoTKke M B npouecce
SNEKTPONMUTUYECKOrO OCaXAeHUa TrMpU KOHTaKTe ¢ pabo4vynmMm XMMUYECKMMU BellecTBaMWU, KOPPO3IUOHHON peaKUni,
KaTOAHOWN 3allUuTe OT KOppo3nun 1 paboTe B BOAOPOAHON cpefe NPU BbICOKOW TeMnepaType U BbICOKOM AaBlEHUMN.

[Tpn TemnepaTtype cBbilwe 200 °C MHOrMe HU3KoNerMpoBaHHble CTanu MOryT nogBepraTteCa HeOOpPaTUMOMY BOJO-
POAHOMY OXpyn4ymBaHuUio. HeobpaTumMoe BOAOPOAHOE OXPYNYMBAHNE — 3TO HEOOpaTUMOE paspylleHUE MUKPOCTPYKTY-
Pbl CTann, oOycnoBnNeHHOEe XMMUYECKON peaKkUnen Mexay andppyHanpyrowmm BogopoaoM U YacTulamMmn Kapobuaa B CTa-
nn, KOTopoe NPUBOAUT K BO3SHUKHOBEHWUIO, PA3BUTUIO U CIIUAHUIO NY3bIPLKOB MeTaHa BAOMNb MpaHuL 3epeH U obpa3oBa-
HUIO TPELUUH.

[mapnaHaa XpynkocTb BO3HWKAET B TaKUX MeTannax, Kak TuTaH U UMpkoHuUin. OHa npeactaBnaeT cobon npouecc
o0Opa3oBaHUAa TepMOANHAMUYECKA YCTONUMUBBLIX U OTHOCUTENBHO XPYNKUX TMAPUAHBLIX ba3 B CTPYKTYpeE.

CBapHble WBbLI MNakApyrLLero crnoa U ceBapHble WBbI MeXay HEeCOBMECTUMbIMW Martepuanamm 4YacTo cogepXxar
BbICOKONErMpoBaHHble MaTtepuanbsl. Bo BpeMsa paboTel npu TeMnepaTtype cBbie 250 °C Bogopoa AndpdyHanpyeT B
NUHUIO cnaBfieHna (LUOoB) BbICOKONErMPOBaAHHOINO cnnaea W HenernpoBaHHOW/HU3KONErMpoBaHHOWM OCHOBEI MeTanna.
[TOHWXXeHHaa pacTBOpAEMOCTb U AUPdYIUNOHHAA NOABUXHOCTL Bogopoda pasnaMblBaeT LWOB NMyTeEM HapyLleHna cuen-
NeHus.

Huxe npuBogAaTca oblne pekoMeHaauun no npegoTepalleHno PUCKOB BOAOPOAHOro OXpyn4MBaHUS:

- TOMHO onpedgenUTb MecTa, KOTopble MOryT noaBepratbCA BO3AEUCTBUIO Bogopoda. Hanpumep, cynbdua
Kenesa, obpasyroWninca B yCTaHoBKax gecynbdypusaumn, MOXeT YCKOPUTE BbipabOoTKy Bogopoaa, TEM CaMbIM YBENUYHK-
Bas BOCNPUMMYMBOCTb K BOAOPOAHOMY OXPYNYMBaAHUIO U HEOOpATUMOMY BOAOPOAHOMY OXPYNYUBAHULO.

- BeIbpaThb cbipbe € HU3KOW BOCMPUUMYUBOCTLIO K BOAOPOAHOMY OXPYNYUBAHWUIO MyTEM PErynupoBaHUa ero
XUMUYECKUX CBOUCTB (Hanpumep, UCMonb3ya Kapbuagoobpasyrolne nermpoBaHHbIE 3NeMeHTLI), MUKPOCTPYKTYPbI (Ha-
NPUMEP, UCMONb3YA ayCTEHUTHLIE HepXaBekllne cTann) N MexaHU4YeCcKUX CBOUCTB (Hanpumep, orpaHUYeHuUe TBepAO-
CTW, NPeaAnoOYTUTENBHO HUXe 225 HV, 1 MUHUMNU3aLMA OCTaTOYHOrO HanpsKeHUa nyTemM TennoBo obpaboTku). [Ons
BbIOOpa MeTannn4eckux MatepuanoB, YCTOUHYNBLIX K BOAOPOAHOMY OXPyNnYUBaHWUIO, UCNOMB3YHOTCA METOA LI UCMbITaHUIA
no [16]. OrpaHuYeHns pasnu4HbIX TUMNOB CTann B 3a@aBUCUMOCTU OT AaBneHUa U TemnepaTtypbl Bogopoga NpUBOAATCSH
B [/2]. BocnpunM4ynBoCTb K BO4OPOAHOMY OXPYNMHYUBAHUKO HEKOTOPLIX LUMPOKO UCMOMb3YEMBLIX MeTannoB 0000LLEHHO
onuceiBaeTcH B [28].

- CBapHble WBLI MMaknpyroLwero crioa U cBapHble WBLI Mexay HECOBMECTUMbIMU MaTepuanamMu, UCnofb3yemMble
nna padoTel B BOAOPOAHOM cpefe, AOMKHblI OblTb WUCNbITaHbl YNBTPasBYKOBbIM METOAOM C paBHbLIMU WHTEpBanamu W
nocrne perynupyemoro BbIKIMHOYEHUA, NPU KOTOPOM 000pyaoBaHUE MOXET ObICTPO OCTLITh.

- [lpn HaHeCceHUN NOKPLITUN Ha AeTanu cnejgyeT KOHTponupoBaTb aHOAHYK/KaTOAHYH nnowadb NOBEPXHOCTWU
N SPPEKTUBHOCTL, YTO ODYCNOBNMUBAET Haanexallui KOHTPOMb MPUIIOXKEHHOMW NMOTHOCTU TOKa. BbicOKasa MMOTHOCTL
TOKa yCUNMMBaeT HaBoAOpOXMBaHUE.

- OYnUCTUTL MeTannbl B 6e3kaToAHOM LLUENOYHOM pacTBope U NHIIMOUPOBAHHOM KUCNOM pPacTBOpE.

- icnonb3oBaTk abpasuBHble ovnucTuTenu ana matepunanos teepaocTteto 40 HRC unu Bhilwe.

- [1pn HeOOXOAUMOCTN NMPOBOAUTL TEXHONOMMYECKUA KOHTPONMb ANA COKpalleHUA pucka BOAOPOAHOMO OXpynyuBa-
HUA BO BpeMA Npou3BOACTBaA.

b.2.3 [lonumepsbl, anacrtoMepbl U gpyrue HeMeTannumyeckue martepuanbil
SOMBbLWWHCTBO MONMMMEPOB MOMYT cuYMTaTbCcA NpuemMnemslMn Ans paboTel B ra3oobpas3HoOn BOAOPOAHON cpeae.
TeM He MeHee HYXXHO yYUTbIBaTh, UTO BOAOPOAY HAaMHOMo npolle andpdpyHanpoBaTb B 3TU MaTepuansl, YeM B MeTannbl.

B 6onblLMHCTBE cnydaeB Ana padoTel B BOAOPOAHOW cpefe noaxoauTt nonutetpadTopaTuneH (MNTP3 nnu

Teflon® 2 n nonutpudTopxnopatuned (MTOXI unu Kel-F® 3). MpuemneMocTb Apyrux matepuanos AoMKHa NpoBepaTh-
ca [28], [97].

2) Teflon® gBngeTca TOProBbIM HaMMEHOBaHUEM MPOAYKTa, U3rotasnmMeBaeMoro KomnaHuen DuPont. JaHHasa wH-
hbopmMaunsa npegoctaBneHa Ana yaqodocTea nofb3oBaTenen HacToAWEero ctaHgapra U He NoATBeEPXAaeT KauyeCTBO Ha-
3BaHHoOro npoaykra opraHusaunamm MCO unn MOK. OKBUBaNeHTHbIE NPOAYKTHI MOrYT UCNONb30OBaTLCA, €CNU OHU fe-
MOHCTPUPYIOT aHanornyHble pesynesrarhl.

3) Kel-F® sBnsaeTcs 3apernctpMpoBaHHbIM TOProBbIM HanMeHoBaHueM koMnaHuu 3M. B 1996 rogy komnauusa 3M
npekpaTuna npounsBoacTBo Kel-F, a cerogHa Bce nonumepbl NTOXS npoussoaAatca kKomnaHuen Dalkin nog Topro-
BbIM HauMeHoBaHWeM Neoflon® wnnn komnaHuen Allied Signal nog ToproBbiM HanMeHoBaHUMeM Aclon®. TeM He MeHee
Kel-F ao cux nop aBndaetca Hanbonee pacnpocTpaHeHHbIM TOProBblM HaUMeHOBaHUEM AnNa onnucaHnsa MNTOX3. JaHHas
MHpOpMaLKMAa npenocTaBneHa AnNa yaoodbcrtea nonb3oBaTefie HaAcTOAWEro ctaHgapta U He NOATBepXAaeT KauvecTBO
Ha3BaHHOro npoaykra opraHusaumamu MCO unn MOK. SKkBuBaneHTHbIe NPOAYKTEI MOTYT UCMONBb3OBATLCA, €ClN OHWU
LEMOHCTPUPYIOT aHanornyHble pesynesraThl.
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[lpunoxeHue B
(cnpaBo4YyHOE)

YTunusauusa BOAOPOAHbIX reHepPaToOpoOB

B.1 O6wue nonoxeHun

[TepepaboTka 00OpyaOBaHMA BOLOPOAHOIrO reHepatopa 3aBUCUT OT Takux hakTopoB, Kak BbIOOp MaTepunarnos,
0OCTYNHOCTL 000pyAOBaHUA U NErKOCTb OTAENEHUA MaTepUanos.

B.2 Tunbl KOMNOHEHTOB CUCTEMbI U MaTepuanoB

[Tpouecchl BOAOPOAHOro reHepaTopa, Kak NpaBuo, OCYLWECTBNAKTCA B MeTannUyecknx cocygax, oOblMHO U3ro-
TOBJTEHHLIX W3 KOPPO3UOHHOCTOUKOW, BBLICOKONErMpoBaHHOWU XPOMOHUKENEBOW cTanu, cogepXallen KaTanusaTophl,
OObIYHO Ha OCHOBE LE€HHbIX METaNMoB.

CocTaB KaTtanuMs3aTopoB onpefenaerca cneUnd@UyHblM TEXHOMOMMYECKUM PEXUMOM paboThl, O4HAKO, C TOYKN
3peHna nepepaboTKn, MOXHO CKasaTb, YTO MOTUBOM U3BMNEYEHUA KaTanusaTtopa U3 cocyga C LUeNbl aKCTparnpoBaHUA
N nepepaboTKM MeTanna MOryT NOCNyXUTb AOCTATOMHO NpUBNEKaTeNbHbIE SKOHOMUYECKUE XapaKTepPUCTUKU TaKoro
n3pnedyeHna. OOLIMHO BHYTPU MeTannnM4YecKkoro cocyla yCTaHoBMeHa BbICOKOTEMMEpaTypHaa KepaMunyeckaa n3onauus,
M3roTOBNEHHAA U3 OKCUAa antoMUHUA, OKCuAa KPEMHUA U okcuaa LUPKOHUA. OKCUAHO-LMHKOBLIN COPOEHT, UCMOSb3ye-
MbIA ANA yaaneHua cepbl U3 TONNMUBA, NpeodbpasyeTca B cynbdug UNHKa U cKannuBaeTca B ONoKe, Nocne Yero ero MoXxHo
yaanuTe U YHUYTOXUTL. [nNa yaaneHna cepbl U3 TOMNUBA MOXHO TakXe WUCNOoNb3oBaTh aKTUBUPOBaHHbLIM yronb. Boao-
pPOACENEKTUBHbIE NPOHULIaeMble MeTannuyeckmne memopaHnbl U3 Pd, PdAg n apyrux Pd-nnaBoB, cogepkallnecs B CTanb-
HOM cocyde, MOryT UCMONMb30OBaTLCA B Ka4ecTBe allbTepHaTUBLI A4NA AUCKPETHBIX KOMMNOHEHTOB Aecyrnbdypusanlmmn, KOH-
BEPCUN BOAAHOMO rasa U CeNeKTUBHOMO OKUCNEHUS.

B.3 3Konornyeckue n KOHCTPYKTOpCKUe npodnemMbl nepepaboTKn

[na nerkocTn nepepaboTKU MaTepuanoB cocyabl AOIMKHLI OblTb CNPOEKTUPOBaHbLlI C YYETOM NErKoCcTU yaaneHus
LEHHLIX METaNMoB U OTAeNeHUa MaTepuanoB. [lpeanonaraeTcd, 4TO CTanbHble KOMMOHEHTLI OyayT nepepaboTaHbl
B CYLLECTBYHOLLEM NPOU3BOACTBEHHOM NpoLlecce NOBTOPHOMo LUMkna. oCcTyn K KaTanusaTtopy, cogepxalleMycs B cocyax,
0OMKeH OblTb BO3MOXEH TONBLKO B Cnydae 3annaHUpOBaHHONO NOBTOPHOMO UKWKNA KaTanusatopa. B HacToAllee BpeM4A
HUKENEBLIN KaTanu3aTop € coaepxaHnem meTtanna oonee 20 % wWNKW Katanuv3aTtop U3 AparoueHHOro MeTtanna MoXeT
ObITb 3KOHOMUYHO NMepepadoTaH C UCMOSIb30OBAHNEM CYLLECTBYHOLWNX MPOLECCOB.
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[punoxeHue I
(cnpaBo4yHoOe)

PekomeHaaLMm no yCTAHOBKE BOAOPOAHbLIX reHepaTopoB

.1 OBLwmne nonoxeHus

BoagopoaHble reHepaTopbl 4OMKHBI YCTaHaBNMUBaTLCA, PErYNUPOBATLCH, 3KCANyaTUpoBaTLCA U 0OCNYXUBATLCA B
COOTBETCTBUN C PYKOBOACTBAMU NO YCTAHOBKE N TEXHUYECKOMY OOCNYXXUBaHUIO.

[.2 Cucrtema BeHTUNAULUUN AbIMOBOBbIX ra3oB

BbINyCKHbIE OTBEPCTUA BEHTUNALMOHHOW TPyObl ABIMOBLIX rAa30B AOMMKHbI pacnonaratbCca BHe NOMeELLeEHUA, B Oe-
30NacHOM MeCTe, yaaneHHOM OT Nonb3oBaTeNnbCKUX obnacrten, UCTOYHUKOB BO3ropaHua, BO34yxXo3abopHUKOB, NMPOEMOB
N HABECOB COOPYXEHUW, a TakKe B COOTBETCTBUU C pPerMoHanbHbIMU UM HaLWOHaNbHLIMU CTaHJapTaMu.

BeHTUnaunoHHaa Tpyda AbIMOBLIX ra3oB AOMKHa UMETb HaAeXHYH Onopy WU AOXAEBOW KONMNakK UMK Apyroe npu-
cnocobrneHne, He orpaHUYmMBaroLLLEe U HE NPendaTcTBYOLEee BLIOPOCY ra3oBOro NOToKka BepTUKANbHO BBEPX.

BeHTunaunoHHaa Tpyda pgonkHa ObiTe obopygoBaHa cpeAcTBaMWU (Hanpumep, APEHaXHOW CUCTEMOWN),
npeaynpexgaromMn cKonneHne Boabl, Nba U Apyroro o0roMoOYHOro Matepuana BHYTPU TpyObl UMK 3aKynopKy TpyObl
3TUMU MaTepuanamu.

.3 Cucrembl TpydbonpoBOAHOIO TPAHCNOPTUPOBAHUA NPOAYKTa

3.1 MpepynpexaeHue onacHbIX BbIOpOCOB Boagopoaa

CuctemMbl TpybonpoBoAOB BoAOPOACOAEPKALLEro NpoAYKTa AOMKHBLI OblTh YCTAHOBMEHLlI TaKMM 00pa3oMm, YTOOLI
npegynpexaanack BO3MOXHOCTb BOAOPOAHOro BulOpoca U BOZHUKHOBEHUA onacHbIX ycrnoBuin. C STOW UeNbHo:

- CUCTeMBI TPYOONPOBOAOB BOAOPOACOAEPXKALLErO NPOoAYKTa HE AOMXKHbI YCTaHaBIMBATLCA B MECTaxX BO3MOXKHOIMO
aBapUUHOro CKonneHua BoaopoAa, Takux Kak KaHanbl UMPKyNAaUuUKM BO3ayXa, AbIMO- UMK ra3oBbINYCKHbBIE OTBEPCTUSA,
BEHTUNAUNOHHbLIE KaHanbl, Manble rpy3oBble NUATHI UKW WaxTel NUdpTa, BONU3IN UCTOYHUKOB BOCMMNaMEHEHNUS;

- YacTuU CUCTEMBI TpyOONpoOBOAOB BOAOPOACOAEPKALLEro NPOAYKTa, YCTAaHOBMEHHbLIE B HEQOCTYMHLIX MEeCcTax, He
LOIMKHBI pasMellaTbCa 3a 3akpenneHHbIMU neperopogkamMn UNu CniolHbBIMW CTEHAMU, 3@ UCKIHOYMEHUEM YCTaHOBKA B
BEHTUNTUPYEMOM Kopnyce, U He AOMKHbl UMETb COegUHUTENBbHLIX MY(PT, PUTUHIOB, SNACTUYHBLIX MPOKNaAoK B CThIKax
TpyO, NOABWXHBLIX CThIKOB TPYD, COCTOALLUNX U3 HECKONMBbKUX (PUTUHIOB. VCKNMOYEHNA COCTaBNAKT coeguHeHne Tpyob Ha-
NaBkoW N PUTUHIN, UCNBbITAHHBIE N CEPTUPUUNPOBaAHHBIE ANA UCNONMB3OBaAHUA B HEAOCTYMHbLIX MecTax.

[.3.2 MexaHu4yecKkue cpeacTBa 3alUUTDI

CuctemMbl TpybonpoBoAOB BOAOpOACOAEPKALLEro NPoAYKTa AOMKHbl ObiTh 3alUMLLUEHBI OT PUINYECKOTO MOBPEX-
neHna. Cuctembl 4OMKHbl ObITe 000pyAOBaHLI cCpeAcTBaMK, npeaynpexagaollnMn N3dbITOYHOE HanpaXeHne Tpyobonpo-
BoAda, HanpuMep B MecTax C MMNOTHbIM ABWXEHUEM TpaHCcnopTa, BO3MOXHbLIM yXyALUeHUEM NOYUBEHHO-TPYHTOBLIX YCIO-
BUIW, YyCTAaHOBKOW TpydonpoBoda Unn doyHaaMeHTHbIX CTeH. C 3TON LenbIo:

- TaM, rge cUcTeMbl TPyOONPOBOAOB BOAOPOACOAEpKALLEro NPoAYyKTa nogBepraoTca N30LITOYHOMY BO3AEUCTBUIO
BJlarn UnNu KOPPO3UOHHLIX BELLECTB, OHU AOMKHBI ObITh 3allULLEeHbl ageKkBaTHBIM CNOCOOOM; NPU CoefUHEHUN HECOBME-
CTUMbIX MeTanmnoB Nog 3eMNen UCMONb3yeTCcA U3ONUpPYROLWee coegUHEHUE UNN PUTUHE, CUCTEMBI TPyOONPOBOAOB HE
0OJIKHBlI KOHTaKTUPpOBaTb CO LWWMNAaKoOM; pe3bboBLIe UMK CBapHble coegUHEHUA BpacTpyd Oe3 NOKPbITUA He O OJIXKHbI
MCNONbL30BaTLCA B CUCTEMAX TPyOONpPOBOA OB, KOHTAKTUPYHOLLNX C NOYBOW, UK B MecTax, rae 0OblYHO BOSHUKAET BHYTPEH-
HAA WKW BHELUHAA KOHTaKTHaa KOppo3usd;

- CUCTeMbl TpyOONPOBOAOB BOAOPOACOAEPKALLEro NPpoAYyKTa, YCTAHOBMNEHHbIE NOA 3eMIEr, He AOMXHbI MPOHU-
KaTb B HApPYXHbLIN PyHAAMEHT UNU OCHOBaHWE 34aHUA U AOMKHbI ObITb YCTAHOBMEHLl Ha AOCTAaTOUMHO 6e30MacHOM pac-
CTOAHUWN OT APYrux NOA3EMHbLIX CTPYKTYP ANA npeaynpexgeHUs KoOHTakTa ¢ HAMN, 3alluUThl OT NOBPeXAEeHUW BCrieaAcTBUE
KOHTaKTa, a TakkKe ANA BO3MOXHOCTU TEXHUYECKOro O0OCNyXUBaHUS,

- B HEOCTYMHbLIX MecTax, Korga cuctemMbl TpyoonpoBoA 0B NPOXOAAT Yepes3 OTBEPCTUA UMK XKenobbl B AePeEBAHHbIX
Opycax, bankax unn aHanorn4yHelX KOMNOHEHTaxX, Tpyda AoMmKHa ObiTb 3allMulleHa afjeKBaTHbIMU cpepcTBamMu, Hanpu-
Mep 3allWUTHBIMU NUCTaMMU;

- CUCTEMBI TpyOONpPOBOAOB BoAoOpoOACOAEPXKALWErOo NpOAYKTa, pPacnonoXeHHble B MOHONMUTHOM OETOHHOM MONy
Ha TPYHTOBOM OCHOBaHUW, AOMKHbI HaXxoAWUTbLCA B KaHanax U 3akpbiTbl CNOCOOOM, MO3BONAOLWLNM AOCTYN K TPYOONPOBO-
oYy C MUHUManNbHOU BO3MOXHOCTBLH TMOBPEXAEHUA YCTaHOBKWM U npeaynpexaeHua CKOMMEeHUA OrHeonacHbIX rasoB
(Hanpumep, UCNONb3yA CTPaxoBble peLleTKU), anbTepHaTUBHLBIA BapWaHT — yCTaHOBKa B MJIOTHO 3aKPbITbIX METanum-
YeCKUX UNU NNacTUKOBLIX KOprycax, BEHTUNUPYEMBIX HAPYXY:;

- CUCTeMbI TpyDonpoBOAOB BOAOPOACOAEPKALLErO NPOAYKTa, YCTAHOBMNEHHbLIE Hah 3eMNEN N BHE NMOMELLEHUS,
OOMKHBI UMETH HaAEXHYH OMopy U ObITb 3allulLleHbl OT PUINYECKOro NOBPEXAEHUA;, CUCTEMBbI TPYOONPOBOAOB, MNPOXO-
OALLME 4Yepe3 HapyXHYH CTeHy, AOMMKHbl OblTb 3allUlleHbl ajekBaTHBIMU cpefcTBaMU, HANPUMeEpP 3alUNUTHLIM pyKa-
BOM; OHU TaKXe AOJIKHbl ObITb 3allULLEHBI OT KOPPO3UU HaAaHECEHUEM NOKPLITUA UMK obopaynBaHUEM B UHEPTHLIN
MaTepuan,

- CUCTEMBI TpyOoONpPoOBOAOB BOAOPOACOAEPXKALWLEro npoAyKTa, npoxoasdwme 4Yepes BHYTPEHHUE OETOHHbIE,
KaMeHHble UNMN KNPNUYHbIE CTEHbI, A4OJIKHbI ObiTh 3allULLIEHBl OT HEPAaBHOMEPHOW ocagku (CTeHbl, pyHAaMeHTa).

[.3.3 MapKupoBKa

Cuctembl TpyobONpoBOAOB BOAOPOACOAEPXKAWEro NPOAYKTA A[AOMKHbI OblTb MapkupoBaHbl «BOOOPOLL» ¢
MHTEepBanamun He bonee 3 M. ByKBbl TakOW MapKUPOBKM AOMKHbI ObITE pasnuyiumMoro useta. Cuctemel TpyodoonpoBooB
0OMKHBl ObITE MapKUpoBaHbl NO KpaHEW Mepe OAWH pas, B KaXXAOM MOMELLEHUM UMK NPOCTPaHCTBE, Yepes3 KOTOpoe

OHW TNPOXOOAT.
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buonuorpaduan

Copper — Hydrogen embrittlement test (Megb. OnpegeneHue BOAOPOAHOU XPYMKOCTU)
Welding and allied processes — Determination of hydrogen content in ferritic steel arc
weld metal (CBapka n cMmexHble npouecchl. OnpegeneHne coaepxaHua Bogopoda B Me-
Tanne wBa npu ceapuBaHum peppuTHOU cTanun 4yroBon cBapKkoun)

Graphical symbols — Safety colours and safety signs (CumBonel rpapuyeckme. LiBeTa w
3Haku 6e30nacHoOCTU)

Rubber and plastics hoses and hose assemblies — Determination of permeability to gas
(PykaBa n pykaBa B cbope pe3nHOBbLIE WM nnacTtMmaccoBble. OnpeageneHne rasonpoHuLla-
€MOCTMW)

Hydraulic fluid power — General rules relating to systems (['puBoabl rugpasnuyeckne. O6-
lIne npaBua npuMeHeHna o0opyaoBaHNA B CUCTEMAX nepegadvn n ynpasneHusa)
Pneumatic fluid power — General rules relating to systems ([lpuBogbl NHeBMaTU4ECKUE.
OO6LmMe npaBuna nNpuMeHeHna oOopyaoBaHUA B CUCTEMaX nepefadn U ynpasreHns)
Stationary air compressors — Safety rules and code of practice (Komnpeccopbl BO3gyLUHbIE
cTauuoHapHble. [paBunia 6e30nNacHOCTU U PYKOBOACTBO MO MPaKTUYeCKOMY NPUMEHEHUIO)
Graphical symbols for use on equipment — Index and synopsis ([ pagpuyeckne CUMBOLI,
HaHOCUMble Ha obopyaoBaHue. lepevyeHb U cBogHaa Tabnuua)

Corrosion of metals and alloys — Stress corrosion testing — Part 6. Preparation and use of
pre-cracked specimens for tests under constant load or constant displacement (Koppo3us
MEeTansoB 1 cnnaBoB. McnelTaHWe Ha Koppo3nko nog HanpsxeHuem. Hactb 6. [lpurotoBne-
HWE N UcnonbL3oBaHWe odpasuLoB, NOABEPIrHYTLIX NPeaBapUTENBHO pacTPeCcKUBaHUIO)
Metallic and other Inorganic coatings — Pretreatments of iron or steel to reduce the risk of
hydrogen embrittlement ([okpblTua MetTannuyeckne n apyrne HeopraHuU4eckme MOKpbITUA.
[TpeaBapuTenbHasa obpaboTka YyryHa Unm ctanu Ana CHUXeHUs pucka BoOAOPOAHOIro oxXpyn-
YNBaAHUA)

Metallic and other inorganic coatings — Post-coating treatments of iron or steel to reduce the
risk of hydrogen embrittlement (llokpblTa ™MeTannuyeckue u pgpyrue HeopraHu4deckue
1oKpbITUA. OBpaboTKa 4yryHa UMK cTanu nocne NoKpbITUA ANA CHUXEHUA pUCKa BOAOPOA-
HOMo oXpynymMBaHUA)

Petroleum, chemical and gas service industries — Centrifugal compressors (I'lpoMblILLNEH-
HOCTb HedpTAHasA, XMMnyeckaa W rasopas. LIeHTpobexHble KOMNpeccophl)

Petroleum and natural gas industries — Rotary-type positive-displacement compressors —
Part 1. Process compressors (oil-free) (HedTerasosaa npoMbllLNEHHOCTb. OOBLEMHBIE KOM-
peccopbl poTauMoHHOro Tuna. Yacte 1. [Npon3BOACTBEHHBIE KOMNpeccophl (0e3 Macna))
Petroleum and natural gas industries — Rotary-type positive-displacement compressors —
Part 2: Packaged air compressors (oil-free) (HedTerazosaa npoMbllLNeHHOCTb. OOBLEMHbIE
KOMMpPeccopbl poTauuoHHOro Tuna. Yactb 2: Komnpeccopbl BoO3AylHble B cbope (Oes
Macna))

Petroleum, chemical and gas service Industries — Packaged, integrally geared centrifugal
air compressors ([TpOMBbILUNEHHOCTL HEPTAHAA, XUMUYecKaa U rasoBad. LleHTpobexHble
BO3AYLUHbIE ONOYHbIE KOMMNPECCOPbl C BCTPOEHHLIM PeAYKTOPOM)

Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 4. Test methods for selecting metallic materials resistant to hydrogen
embrittlement (bannoHbl rasoBble NepeHOCHble. COBMECTUMOCTE MaTepuanos 6annoHoOB U
KnanaHoB C coAepXUMbIM razoM. Yactb 4: MeToabl ncnelTaHKUn 4NA BeIOOpa MeTannyec-
KUX MaTepuanoB, CTOUKUX K BOAOPOAHOMY OXPYNYUBaHUIO)

ndustrial fans — Mechanical safety of fans — Guarding (BeHTUNATOPLI NPOMbILLUNEHHLIE.
MexaHu4yeckaa 6e30nacHOCTbL BEHTUNATOPOB. 3allUUTHbIE YCTPOUCTBA)

Petroleum and natural gas industries — Packaged reciprocating gas compressors ([1po-
MBbILLNEHHOCTb HedTAHaA W rasoBasd. ArperatupoBaHHble MOPLUHEBLIE rAa30Bble KOMMPEC-
COpbl)

Petroleum and natural gas Industries — Reciprocating compressors ([ 1pOMbILNMEHHOCTL
HedpTAHaA W rasosad. [1opLUHEBLIE KOMMNPeCccophbl)

Centrifugal pumps for petroleum, petrochemical and natural gas industries (Hacocbkl LUeHT-
pobexHble ANA HePTAHOW, HEPTEXUMUYECKOW U ra3oBON NPOMBILLNEHHOCTH)

Safety of machinery — Emergency stop — Principles for design (be3onacHOCTH MalLUWH.
ABapUNHbBIN OCTaHOB. [1pUHUMNBLI NPOEKTUPOBaAHNA)

Fire safety — Vocabulary ([oxapHaa 6e3onacHocTb. CnoBapb)

Safety of machinery — Principles of risk assessment (besonacHocTb MalluH. [lpuHUKMNBI
OLIEHKW pucka)
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Rotary positive displacement pumps — Technical requirements (Hacocbl pPOTOPHLIE
00beMHble. TexHu4eckne TpeboBaHUA)

Fasteners — Preloading test for the detection of hydrogen embrittlement — Parallel
bearing surface method (deTann KpenexHble. VicnblTaHWe Ha npeaBapUTENbHYHO Ha-
rpy3ky Ana obHapyXeHus BogopogHoro oxpynyunsaHua. MeTop ¢ npuMeHeHUeM naparl-
NnenbHbIX HECYLLMX MOBEPXHOCTEN)

Petroleum and natural gas industries — Piping (['1pOMBILLNEHHOCTE HedTAHaA W raso-
Bad. Cuctema TpyO)

Metallic and other Inorganic coatings — Electrochemical measurement of diffusible
hydrogen In steels — Barnacle electrode method (l'lokpblTa MeTannuyeckne U gpyrue
HeopraHn4yeckue NOKpbITUA. INEKTPOXUMUYECKOEe U3MepeHUe AUPPYHANPYHOLLEro BO-
gopoda B ctanax. Metop ¢ NnpuMeHeHUEM 3ajaloLlero arnekrpoja)

Basic considerations for the safety of hydrogen systems (OcHOBHLIE TpeboBaHNA Oe30-
MAaCHOCTU BOAOPOAHLIX CUCTEM)

Boilers and pressure vessels (KoTnbl U cocyabl, paboTarolme nog gaBneHUeM)
Hydrogen generators using fuel processing technologies. Part 1. Safety (BogopoaHeie
reHepaTopbl Ha OCHOBE TEXHOMOrNKU nepepadoTkn Tonnuea. Yacte 1. besaonacHOCTL)
Conformity assessment — Vocabulary and general principles (OueHKka COOTBETCTBUA.
CnoBapb 1 oOLne NpUHLUMUNLI)

Guidelines for drafting of standards suitable for use for conformity assessment (Pyko-
BOACTBO MO pa3paboTke CTaHAApTOB, WUCNONMb3yeMbIX MPU OLUEHKe U3genni Ha COOTBET-
CTBUE)

Safety aspects — Guidelines for their inclusion in standards (AcnekTbl ©e30MacHOCTW.
PykoBOACTBO MO BKMHOYEHUIO BONPOCOB OD€30MNacHOCTU B CTaHAapThl)

Electrical apparatus for explosive gas atmospheres — Part 2: Pressurized enclosures
‘p” (ODopyaoOBaHMWe anNeKTpUYecKkoe ANA B3pbiBOONAaCHLIX ra3oBbiX cpel. YacTtb 2: O00-
NTOYKW MO BHYTPEHHUM AaBNeHUEM «P»)

Electrical apparatus for explosive gas atmospheres — Part 10: Classification of hazardous
areas (OOopyaoBaHMe 3MNeKTpu4Yeckoe Ana B3pbIBOONACHLIX rasoBbixX cpef. YacTs 10:
Knaccugukauma onacHbIX 30H)

Electrical apparatus for explosive gas atmospheres — Part 20: Data for flammable gases
and vapours, relating to the use of electrical apparatus (ObopyaoBaHue anekrpu4veckoe
4NA B3pbiBOONACHbIX rasoBbiX cpef. Yactb 20. [aHHble no roproynm rasam U napam,
OTHOCUTENBHO UCNOSMb3OBAHUSA B SMEKTPUYECKOM 0DOpyaoBaHUN)

Semiconductor convertors — General requirements and line commutated convertors —
Part 1-1:. Specifications of basic requirements ([lpeobpasoBaTenn nNONyNPOBOAHNKO-
Bble. ObOLKne TpedboBaHUA U npeobpaszoBaTenn NMHENHOW KOMMYTauuMn. Yactb 1-1: Tex-
HUYeCKUe yCcrnoBUA Ha OCHOBHblIE TpeboBaHUSA)

Safety of machinery — Electrical equipment of machines — Part 1. General requirements
(be3onacHOCTb MaLUWH. BnekTpoobopyaoBaHue NPOMbILLMEHHBIX MallKMH. YacTb 1. OD-
LLine TpeboBaHUA)

Household and similar electrical appliances — Safety — Part 1. General requirements
(Mpnbopbl  anekTpuyeckme ObLITOBOrO U aHanorM4yHOro HasHadeHuda. besonacHoOCTb.
YacTb 1. ObLwmne TpeboBaHMA)

Household and similar electrical appliances — Safety — Part 2-41. Particular
requirements for pumps ([TpnbopLl anekTpuyeckne OLITOBOrO U aHaNoOrM4YHOro HasHade-
HUA. Bbe3onacHocTb. YacTb 2-41. YacTHble TpeboBaHMA K Hacocam)

Household and similar electrical appliances — Safety — Part 2-51:  Particular
requirements for stationary circulation pumps for heating and service water installations
(Mpnbopbl  3NeKTpU4yeckne ObITOBOroO U aHaloOrMYHOro HasHaveHua. besonacHoOCTb.
YacTb 2-51: YacTHble TpeboBaHMA K CTALUMOHAPHBLIM LUPKYNALUNOHHBIM HacocaM AN
HarpeBaTenbHbIX YCTAHOBOK N BOAOCHaOXEHNA)

Graphical symbols for use on equipment (['papunyeckne cMMBONbl, HAHOCUMBIE Ha 000-
pyaoOBaHUN)

Degrees of protection provided by enclosures (IP Code) (CTeneHun 3awwuTtel, obecneyunBa-
eMble Kopnycamu (Koa IP))

Insulation coordination for equipment within low-voltage systems ((Bce 4Yactun). Koopau-
Hauua yCcTaHOBKKM ANna obopyaoBaHUA B HU3KOBOSBTHLIX CUCTEMaAX)

Household and similar electrical appliances — Test code for the determination of airborne
acoustical noise — Part 3. Procedure for determining and verifying declared noise
emission values (I'pndopbl anekTpuyeckne OLITOBOro U aHanorM4Horo HasHaveHua. Ceoa
npaBun No onpeaeneHnko usgaBaeMoro U pacnpocTpaHArLWEeroca B Bo3ayxe LUyMma.
UacTb 3: MeToauka onpefeneHns N NpoBepKN 3asBNEeHHbIX BEMUYUH U3NyYeHUA LyMa)
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Automatic electrical controls for household and similar use — Part 1. General requirements
(YCTpOWUCTBa yrnpaBneHNa aBToMaTUYeCKne anekTpnyeckmne ObITOBOMO U aHalnorm4yHoro HasHa-
YeHna. Yacte 1. Obwmne TpedboBaHUA)

Automatic electrical controls for household and similar use — Part 2-5: Particular requirements
for automatic electrical burner control systems (YcTponctBa ynpaBneHUA aBToOMaTU4ecKue
ANEKTpUYECKNEe DLITOBOMO U aHanoOrM4YHoro HasHadeHma. Yactb 2-5. YacTtHble TpeboBaHKUA K
aBTOMaTUYECKUM 3MEKTPUYECKUM CUCTEMAaM ynpaBneHUaA ropenkamu)

Automatic electrical controls for household and similar use — Part 2-6. Particular requirements
for automatic electrical pressure sensing controls Including mechanical requirements (YcT-
POUCTBa ynpaBfeHUA aBTOMaATUYECKNE INeKTpUYeckne ObITOBOrO U aHanorm4Horo HasHauve-
HUA. YacTb 2-6. YacTHble TpeboBaHUA K aBTOMATUYECKUM 3NEKTPUHYECKUM YCTPOUCTBAM Y-
paBNeHNA, YyBCTBUTENLHLIM K AaBNEHUIO, BKOYaa TpeboBaHUMA K MEXaHUYECKUM XapaKTe-
PUCTUKaM)

Automatic electrical controls for household and similar use — Part 2-9: Particular requirements
for temperature sensing controls (YcTtponcTtea ynpaBneHUAa aBTOMaru4yeckne anekTrpudeckme
OLITOBOrO U aHaNnoOrM4YHOro HasHaveHua. YacTtb 2-9: YacTHble TpeboBaHUA K TEPMOPErynaTo-
pam)

Automatic electrical controls for household and similar use — Part 2-17. Particular
requirements for electrically operated gas valves, including mechanical requirements (YcT-
POWUCTBa ynpaBreHUa aBTOMaTUYeCKME SfeKTpUYECKMe ObITOBOro U aHanorM4yHoOro HasHade-
HUA. Yactb 2-17: YacTHble TpeboBaHNA K ra3oBbIM KnanaHaM C 3MEKTPONPUPOBOAOM, BKIHO-
Yaa TpeboBaHMA K MexaHU4eCKUM XapaKTepUCTUKaM)

Automatic electrical controls for household and similar use — Part 2-19: Particular
requirements for electrically operated oll valves, Including mechanical requirements (YcTpou-
CTBa yMpaBfieHUA aBTOMAaTUYECKUE SreKTpuyeckne ObITOBOro U aHanorMyHoro HasHa4veHus.
YacTb 2-19: YacTHble TpeboBaHMA K MacnsHbIM KhanaHam ¢ 3anNeKTponpuBoaoM, BKNOYasA
TpeboBaHNUA K MEXaHUYECKUM XapaKTEPUCTUKaAM)

Analysis technigques for system reliability — Procedure for faillure mode and effects analysis
(FMEA) (TexHMKka aHanun3a HageXXHoCcTu cucteM. Metoa aHanusa Buga U NOCNeaAcTBUA OTKa3a
(FMEA))

lectromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipment input current < 16 A per phase) (9GnekTpoMarHMTHasa COBMECTUMOCTL
(EMC). YacTb 3-2: lNpeaensl. [Npegensbl BLIOPOCOB ANA CUHYcoMAanbHOro Toka (obopyaoBa-
HUe ¢ BXOAHLIM TOKOM MEHbLLUE UNK paBHBIM 16 A Ha asy))

Clectromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of voltage changes,
voltage fluctuations and flicker in public low-voltage supply systems, for equipment with rated
current <16 A per phase and not subject to conditional connection (GnekrpomarHuTHas
coBMecTUMOCTb (EMC). HacTe 3-3: pegenbl. OrpaHuyeHne nynbcaumi HanpsKeHUa N Mep-
LaHWUA B HU3KOBOMLTHLIX CUCTEMax MUTaHKMA Ans obopyaoBaHUA ¢ HOMUHANbHBIM TOKOM He
bonee 16 A Ha dasy, He nogBepraeMoro oOycrnoBneHHOMY COeIUHEHNIO)

= lectromagnetic compatibility (EMC) — Part 3-4: Limits — Limitation of emission of harmonic
currents In low-voltage power supply systems for equipment with rated current greater than
16 A (OnekTtpomMmarHutHaa coemectumocTb (EMC). YacTe 3-4: lpegensl. OrpaHn4eHne sMucC-
CUW rapMOHUYECKUX N COCTaBNAOLLNX TOKOB B HU3KOBOMBTHLIX CUCTEMAX NUTaHUA ANa o0opy-
LOBaHUA ¢ HOMWUHaNbHLIM TOKOM CBbille 16 A)

=lectromagnetic compatibility (EMC) — Part 3: Limits — Section 5: Limitation of voltage
fluctuations and flicker In low-voltage power supply systems for equipment with rated current
greater than 16 A (GnekrtpomardHutHaa coMmecTuMocThb (EMC). YacTte 3: Npepentl. Pasgen 5:
OrpaHuyeHne nynbcauunu HanpsXeHua WU MepuaHUs B HU3KOBOJBTHBIX CUCTEMax MUTaHUSA
Ana ooopyaoBaHUAa ¢ HOMUHaNbHBIM TOKOM CBbile 16 A)

= lectromagnetic compatibility (EMC) — Part 6-1. Generic standards — Immunity for residential,
commercial and light-industrial environments (3OnekTpoMarHuTHaa coBMecTUMOCTb (EMCOC).
YacTb 6-1. O0LWwKne ctaHgapThl. [TOMEXOYCTOMUYMBOCTE ANA XUMbIX palOHOB, PANOHOB C KOM-
MepYECKUMWU NpeanpuaTUAMnU U paloHOB ¢ HEDONbLUMMK MPOU3BOACTBEHHBIMU Mpeanpus-
TUAMN)

=lectromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity for industrial
environments (GnekTpomMarHuTHaa coBMecTUMOCTb (EMC). YacTtb 6-2: O0Llune cTaHaapThl.
JOMeXoyCTOMYMBOCTL K NPOMBILLIIEHHON OKpyXatollel cpepe)

=lectromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emission standard for
residential, commercial and light-industrial environments (SnekTpomMarHutHaa COBMECTU-
MocTb (EMC). Yactb 6-3: Obwune cTtaHpapTbl. HeBOCNPUUMYUBOCTL ANA XUMbIX PANOHOB,
PAWOHOB C KOMMEPYECKUMU MPeaAnpUATUAMU U PalOHOB C HEDOMNBLLUMMU NPOU3BOACTBEHHbI-
MW nNpeanpuaTUAMNn)
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= lectromagnetic compatibility (EMC) — Part 6-4. Generic standards — Emission standard for
industrial environments (GnekrpomMmarHuTHaa coeMmecTumMocTb (EMC). YacTb 6-4: OOwmne cTah-
AapTbl. HEBOCNPUNUMYUBOCTE K NPOMBILLNIEHHOW OKpyXKatollen cpeqe)

—ault tree analysis (FTA) (AHann3 guarHocTuyeckoro gepeBa HeucnpaBHocTeun (FTA))

-unctional safety — Safety Instrumented systems for the process industry sector — Part 1.
-ramework, definitions, system, hardware and software requirements (be3onacHoOCTb PYHKLMO-
HanbHaa. Cuctema ©Oe3onacHoCcTU, obecnedmBaemMaa npubopamMn ana cekropa obpabaTbiBato-
lled NpoMblILNeHHOCTU. YacTb 1. TpeboBaHMA K CTPYKTYpe, onpeaeneHnaM, CUCTEME U MNpPOo-
"PaMMHOMY W annapaTHOMY 00ecnevYeHuro)

-unctional safety — Safety instrumented systems for the process industry sector— Part 3: Guidance
for the determination of the required safety Integrity levels (besonacHoCTb PyHKUMOHanbHas.
Cuctema 6esonacHocTh, obecnednBaemasa npubopamMum ANA cekTopa obpadaTbiBaroLlen Npo-
MbILLNEHHOCTU. YacTb 3. PykoBoACTBO ANAa onpegeneHna HeoOXo4UMbIX YPOBHEN HAQEXHOCTH
6e30nacHOCTH)

=lectrical apparatus for the detection and measurement of flammable gases — Part 4: Performance
requirements for group |l apparatus indicating up to 100 % lower explosive limit (GnekTpoanna-
paTypa Ana obHapy)XeHUa U NU3MEPEHUA copepXxaHua roprodnx rasoB. YacTtb 4: TpeboBaHUA K
paboynM Xapakrtepuctukam annapatypsl rpynnel || ¢ nokasannammn go 100 % HuxHero npegena
B3pbLIBAEMOCTU)

=lectrical apparatus for the detection and measurement of flammable gases — Part 6. Guide for
the selection, installation, use and maintenance of apparatus for the detection and measurement
of flammable gases (BnekTpoobopyaoBaHue ANA OOHapyXeHUA N U3MEPEHNa coaepKaHUA ro-
pPrOYNX ra3oB. YacTb 6: PyKOBOACTBO MO BLIOOPY, yCTAHOBKE, SKCnnyaTaunm n TeEXHNYeCKOMY 00Cny-
XNBaHUIO)

Hazard and operability studies (HAZOP studies) — Application guide (MccneaoBaHue onacHOCTU
n padotocnocobHocTn (HAZOP). PykoBoacTBO NO NPUMEHEHUIO)

=lectrical apparatus for explosive gas atmospheres — Electrical resistance trace heating —
Part 1. General and testing requirements (ObopyaoBaHue anekTpudeckoe Ana B3pbIBOONACHbLIX
"a30BbIX cpefl. HarpeB crnegdllero ycTpoucTBa Mo 3MeEKTPUYECKOMY COMPOTUBIEHUID. YacTb 1.
OO0LWmre nonoxeHna n TpedoBaHUA K UCMbITaHWUIO)

Safety of machinery — Functional safety of safety-related electrical, electronic and programmable
electronic control systems (be3onacHOCTE MallMH. be3onacHOCTb PYHKUMOHaNbHAA 3MeKTpU-
YECKUX, BNEKTPOHHLIX U NPOrpaMMHO-3NEKTPOHHBIX CUCTEM YNpaBlieHUA, CBA3aHHbLIX ¢ obecre-
YyeHnemMm Oe30nacHoOCTK)

The preparation of safety publications and the use of basic safety publications and group safety
publications ([NoaroToBka nyonukaumini Nno 6e30nacHOCTU U UCNONb30BaHUE OCHOBOMOMaratoLLnX
M FpynnoBbIX NyonukaumMii no 6e3onacHoOCTH)

Materials and Fabrication Requirements for 2-1/4Cr-1Mo and 3Cr-1Mo Steel Heavy Wall Pressure
Vessels for High Temperature, High Pressure Hydrogen Service (TpeboBaHua kK marepuanam u
M3rOTOBNTEHUIO CTanbHbIX TONCTOCTEHHLIX cocygoB nop agasneHunem 2-1/4Cr-1Mown 3Cr-1 ans
padoThl B BLICOKOTEMMEPATYPHOW BOAOPOAHON cpeae Noa AaBneHUeEM)

Steels for Hydrogen Service at Elevated Temperatures and Pressures in Petroleum Refineries
and Petrochemical Plants (Ctanun agna padboTsl B BOAOPOAHON cpefe Nnpu NOBLILUEHHOW TEMMNEpa-
Type N AaBNeHUN Ha HEPTEOHYUCTUTENBHBIX U HEPTEXUMUYECKUX 3aBoJax)

Standard Test Methods for Detection of Cuprous Oxide (Hydrogen Embrittlement Susceptibility) in
Copper (CTaHaapTHblE MeTOAbl UCMbITaHUA ANA ODHapyXeHUA 3aknucu (BOCMPUUMUYUBOCTU K BO-
LOPOAHOMY OXpynyMBaHUK) B MeaN)

Standard Test Method for Residual Embrittlement in Metallic Coated, Externally Threaded Articles,
-asteners, and Rod — Inclined Wedge Method (CtaHpapTHbIM MeTOA UCMbITAHUA Ha MOHUXEH-
HYH XPYMKOCTb MEeTanNNoONOKPLITEIX AeTanen ¢ BHeWHeEN pe3b0ON, KpeneXHbIX AeTanen U snekT-
poga. MeTtoa ¢ Ucnonb3oBaHUEM KIMHa OTKNOHEHUSA)

Standard Specification for Pre-Treatments of lron or Steel for Reducing Risk of Hydrogen
Embrittlement (CTaHgapTHBIE TEXHUYECKME YCNOBUA Ha NpeaBapUTENbHYD 00paboTKy Xenesa
WNK cTanun Ana cokpalleHUA pucka Bogopo4HOro oxpynymBaHuaA)

Standard Guide for Post-Coating Treatments of Steel for Reducing the Risk of Hydrogen
Embrittlement (CtaHgapTHele NpuUHUKMNB 00paboTKN CTanu nocne noKpbITUA ANA COKpalleHUA
pUCka BOAOPOAHOINo OXpyn4nBaHus )

Standard Test Method for Determining a Threshold Stress Intensity Factor for Environment-Assisted
Cracking of Metallic Materials (CTaHgapTHbIM MeTO4 UCNBITAHWA ANA onpeaeneHna nopora Koad-
dpUuUMeHTa MHTEHCUBHOCTU HaNpsXXeHUU Ana pacTpeckMBaHUA MeTanmndyeckux maTtepuarnoB noj
LEeNCTBUEM OKpyXKatoLlen cpeqbl)
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Standard Test Method for Electronic Measurement for Hydrogen Embrittlement from Cadmium-
—lectroplating Processes (CTaHgapTHbIM MeTOoh UCNbITAHUA ANA SNEKTPOHHOIo U3MepeHus
BOAOPOAHOIO OXpynymMBaHUA NPOLECCOB 3NeKTPoOoCaXgeHUAa KagMua)

Standard Test Method for Mechanical Hydrogen Embrittlement Evaluation of Plating/Coating
Processes and Service Environments (CtaHgapTHBIM MeTO UCMbITAHUA Ha MexXaHu4deckoe
BoAOpOAHOE oxXpynuuBaHue. OuUeHKka npouecCoB ANEKTPONMUTUYECKOro NOKPLITUA/MNaknpo-
BaHMA W pabo4nx cpea)

Standard Test Method for Determination of the Susceptibility of Metallic Materials to Hydrogen
Gas Embrittlement (HGE) (CtaHpapTHBIN MeToa onpefeneHna NoaBEpPXEHHOCTU MeTan u-
YeCcKUX MaTepuanoB OXpynyMBaHUO BOAOPOAHBIM rasom)

Standard Test Method for Measurement of Hydrogen Embrittlement Threshold in Steel by the
Incremental Step Loading Technique (CTtaHgapTHBIN MeTOA4 UCNbITAHUA ANA U3MEPEHUSA MNo-
pora BOAOPOAHOro OXpynynBaHUsa ctanm cnocobOM MHKPEMEHTaNbLHOro (LUaroBOro) Harpyxe-
HUA)

Standard Test Method for Process Control Verification to Prevent Hydrogen Embrittlement in
Plated or Coated Fasteners (CTaHgapTHbIM MeTO4 UCNBITAHUA ANA MPOBEPKN TEXHONOMNYeC-
KOr0 KOHTPONA ANA npefoTBpalleHna BOAOPOAHON0 OXpynuyMBaHUA B KPeneXXHbIX AeTanax C
3NEKTPONUTUYECKUM/NNaKNpPOBaHHLIM MOKPBLITUEM)

Standard Terminology Relating to Hydrogen Embrittlement Testing (CtaHgapTHaa TepMUHO-
norna ucnelTaHa Ha BogopoaHoe oxXpynynBaHue)

Standard Practice for Slow Strain Rate Testing to Evaluate the Susceptibility of Metallic Materials
to Environmentally Assisted Cracking (CtaHpapTHaa MeToauka UCNbITaHUA Ha 3aMepneH-
HYK CKOPOCTb gedbopmMauun Ana OUueHKM BOCNPUUMUUBOCTU MEeTannnyecknx MmatepuanoB K
pacTpeCcKUBaHUO No4 BO3LEUCTBUEM OKpyXatroLlen cpefbl)

Standard Test Method for Determination of Susceptibility of Metals to Embrittlement in Hydrogen
Containing Environments at High Pressure, High Temperature, or Both (CtaHgapTHEIN MeTOA
MCNbITaHWA gna onpeaeneHna BOCNPUUMYMBOCTU MeTanNoB K OXpynynBaHUKO B BOAOPOACO-
Lepxallux cpefax npu BeICOKOM AaBlieHUWN, BLICOKOW TemMnepaTtype, UWnn npu TomM, U 4pyrom)
Standard Practice for Evaluation of Disbonding of Bimetallic Stainless Alloy/Steel Plate for
Jse In High-Pressure, High-Temperature Refinery Hydrogen Service (CTaHgapTHaa MeTOAU-
Ka OLIEHKW HapyLUeHWa cuenneHns B nNnacTuUHe cTanbHOro/OMMeTannnyeckoro HepaBetoLLe-
O cNaBa AN UCNoNb30oBaHUA B BOAOPOAHOW cpele BLICOKOW TeMnepaTypbl U BbICOKOIO
NaBneHNa Ha HedpTenepepabaThiBaloleM 3aBoje)

Standard Practice for Evaluation of Hydrogen Uptake, Permeation, and Transport in Metals by
an Electrochemical Technique (CtaHgapTHbBIN MeTO4 onpeAeneHUa MornoweHns, NPOHUKHO-
BEHMUA N TpaHCNOpTa BoAOpOAa B MeTannax anekTpoxXmMmyeckum cnocodbom)

Boiler and Pressure Vessel Code (KoTnbl U cocyabl BeICOKOro gaeBneHua. Ceog npaBun)
Power piping (SHepreTuveckne TpydonpoBoabl)

Process Piping (TexHonornyeckne TpybonpoBoabl)

Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic, Bainitic,
and Ferritic Steel Weld Metal Produced by Arc Welding (CTaHaapTHbIe MeTOoA bl onpeaerieHns
coagepXaHna AnpdyHAUPYOLLEro Bogopoia B MapTEHCUTHON, OENHUTHON N DEPPUTHON CTa-
N MeTanna cBapHOro WBa B pesynbkraTe AyroBoW cBapKu)

Method of measurement of hydrogen permeation and determination of hydrogen uptake and
transport In metals by an electrochemical technique (MeToa namepeHna BOAOPOAHOIrO NpPo-
HUKaHWUA, NOrMOLWEHUA N TpaHCcnopTa BoAOpo4a B MeTannax anekTpoxXMMn4eckum cnocobom)
Laboratory Testing of Metals for Resistance to Sulfide Stress Cracking and Stress Corrosion
Cracking in H2S Environments (JlabopaTopHOe uUcnbiTaHUe MEeTannoB Ha CTOWKOCTb K CYIib-
PMagHOMY pacTpeCKMBaHUK U KOPPO3IUOHHOMY pacTpeCcKUBaHUIO NMoj HanpaXeHUWeEM B Cepo-
BoAOpoOACOAEKaLLNX cpefax)

Standard Test Method — Evaluation of Pipeline and Pressure Vessel Steels for Resistance to
Hydrogen-Induced Cracking (CTtaHaapTHbIM MeToh WcnbiTaHuMa. OueHka CTOUKOCTW cTanwu
TpyOOonpoBOAOB U COCYAOB BLICOKOrO AaBfiEHUA K BOAOPOAHOMY pacTpeCKUBaHWUIO)

Plating, Brush, Cadmium Corrosion Protective, Low Hydrogen Embrittlement (I'lokpbiTne anek-
TPONMUTUYECKUM CMOCOOOM, HaHECEHME ranbBaHOMOKPLITUA HAaTUPaAHUEM, NOKPLITUE KagMW-
eM Anga 3aluTbl OT KOPPO3UN, HU3KaA BO4OPOAHAA XPYNKOCTh)

Hydrogen Embrittlement Relief (Baking) of Steel Parts ([ToHWXeHne BogopogHOW XpynKOCTH
(CnekaHWe) cTanbHbIX geTaneun)

Avoldance of Hydrogen Embrittlement of Steel (I[peaynpexaeHne BogopoaHOro oxpynymBa-
HUA cTanun)

NASA Safety Standard: Hydrogen and Hydrogen Systems. Guidelines for Hydrogen Systems
Desing, Materials Selection, Operations, Storage and Transportation (12 feb 1997) (CtaH-

napt 6esonacHocTn HACA: Bogopoa v BoaopoaHble cucTteMbl. OCHOBHbIE TPpeboBaHUA K NPO-
eKTUPOBaHUIO, Noabopy MaTepuanoB, CUCTEMaAM XpaHEeHWUs, TPaHCNOPTUPOBKU BOAOPOAA U

MX aKcnnyaTtauun)
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